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NATURAL AND EXPERIMENTAL HISTORY 


FOUNDATION OF PHILOSOPHY: 


BEING THE THIRD PART OF THE INSTAURATIO MAGNA. 


TO THE PRESENT AND FUTURE AGES, 
GREETING. 


ALTHOUGH in my six monthly designations I placed 
the History of Life and Death last in order; yet the 
extreme profit and importance of the subject, wherein 
even the slightest loss of time should be accounted pre- 
cious, has decided me to make an anticipation, and 
advance it into the second place. For it is my hope 
and desire that it will contribute to the common good ; 
that through it the higher physicians will somewhat 
raise their thoughts, and not devote all their time to 
common cures, nor be honoured for necessity only ; 
but that they will become the instruments and dis- 
pensers of God’s power and mercy in prolonging and 
renewing the life of man, the rather because it is 
effected by safe, convenient, and civil, though hitherto 
unattempted methods. For although we Christians 
ever aspire and pant after the land of promise, yet 
meanwhile it will be a mark of God’s favour if in our 
pilgrimage through the wilderness of this world, these 
our shoes and garments (I mean our frail bodies) are 
as little worn out as possible. 


THE HISTORY OF LIFE AND DEATH. 


INTRODUCTION. 


Tuart “ Life is short and Art long” is an old proverb 
and complaint. It appears therefore to follow naturally 
that I who am earnestly labouring for the perfection 
of arts should take thought also, by the grace and favour 
of the Author of Life and Truth, about the means of 
prolonging the life of man. For though the life of man 
is only a mass and accumulation of sins and sorrows, 
and they who aspire to eternity set little value on life ; 
yet even we Christians should not despise the continu- 
ance of works of charity. Besides, the beloved disci- 
ple survived the rest, and many of the Fathers, espe- 
cially holy monks and hermits, were long-lived; so 
that this blessing (so often repeated in the old law) 
appears to have been less withdrawn after the time of 
our Saviour than other earthly blessings. But to re- 
gard this as the greatest blessing is natural ; how to 
secure it is a difficult inquiry; and the more difficult 
because it has been corrupted by false opinions and 
vain reports. For both the common phrases of physi- 
cians concerning Radical Moisture and Natural Heat 
are deceptive, and the extravagant praises of chemical 
medicines only raise men’s hopes to disappoint them. 

The present inquiry is not instituted for deaths from 
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suffocation, putrefaction, and divers diseases, which be- 
long to the history of medicine ; but only for that death 
which proceeds from bodily decay and the atrophy of 
old age. ‘l'o inquire however concerning the last step 
of death and the final extinction of life, which may 
happen so many ways both external and internal (yet 
all which meet as it were in a common porch before 
they come to the point of death), is in my judgment 
pertinent to this inquiry ; but I will reserve it till the 
end. | 

Whatever can be repaired gradually without de- 
stroying the original whole is, like the vestal fire, 
potentially eternal. When therefore physicians and 
philosophers observed that animals were nourished and 
their bodies repaired and refreshed, but that this was 
only for a time, as old age soon came on and was speed- 
ily followed by dissolution ; they looked for death in 
something that could not be properly repaired, imagin- 
ing that there was some primitive and radical moisture 
which was not really repaired, but which even from 
childhood received a kind of spurious addition and no 
true repair; and that with time this grew worse and 
worse, till at last it ended in none at all. But these — 
opinions are very frivolous and ignorant. For in the 
time of growth and youth all the parts of animals are 
repaired entirely ; nay, for a time they are increased in 
quantity and bettered in quality, so that the matter 
. whereby they are repaired would be eternal, if the 
manner of repairing them did not fail. The real truth 
is this. In declining age repair takes place very un- 
equally, some parts being repaired successfully enough, 
others with difficulty and for the worse ; so that from 
this time the human body begins to suffer that torture 
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of Mezentius, whereby the living die in the embraces of 
the dead, and the parts that are easily repaired, by rea- 
son of their connection with the parts hardly reparable, 
begin to decay. For even after the decline of age the 
spirit, blood, flesh, and fat are still easily repaired, when 
the drier or more porous parts, as the membranes, tuni- 
cles, nerves, arteries, veins, bones, cartilages, most of 
the bowels, and nearly all the organic parts are repaired 
with difficulty and loss. Now these parts when they 
ought to perform their office of repairing the other 
reparable parts, being impaired in their powers and 
activity, are no longer equal to their proper functions ; 
and hence it results that very soon the whole tends to 
dissolution, and those very parts, which in their own 

nature are most capable of repair, are yet through the 
- failure of the organs of repair no longer able to be sim- 
ilarly repaired, but decay, and in the end totally fail. 
The cause of the termination is this; the spirit which 
like a gentle flame is ever preying on the body, and 
the external air which likewise sucks and dries bodies, 
conspiring with the spirit, do in the end destroy the 
workshop of the body with its machines and organs, 
and make them incapable of performing the work of 
repair. Such then are the true ways of natural death, 
which deserve to be well and carefully considered. 
For how can a man, who knows not the ways of na- 
ture, meet and turn her? 

There are therefore two subjects of inquiry ; the one, 
the consumption or depredation of the human body ; 
the other, the repair or refreshment thereof; with a 
view to the restraining of the one (as far as may be), 
and the strengthening and comforting the other. The 
first of these pertains principally to the spirits and ex- 
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ternal air, which cause the depredation ; the second to 
the whole process of alimentation, which supplies the 
renovation. With regard to the first part of the in- 
quiry, touching consumption, it has many things in 
common with bodies inanimate. For whatever the 
native spirit (which exists in all tangible bodies whether 
with or without life) and the ambient or external air 
do to bodies inanimate, the same they try to do to 
bodies animate, though the presence of the vital spirit 
in part disturbs and restrains these operations, and in 
part intensifies and increases them exceedingly. For 
it is very evident that many inanimate bodies can last 
a very long time without repair, but animate bodies 
without aliment and repair at once collapse and die out 
like fire. The inquiry therefore should be twofold ; 
regarding first the body of man as a thing inanimate 
and unrepaired by nourishment; and secondly as a 
thing animate and nourished. And with these prefa- 
tory remarks I now pass on to the Topics of Inquiry. 
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PARTICULAR TOPICS 


OR 


Articles of Inquiry concerning Life and Death. 


1. Inquire into the Nature of Durable and Non- 
Durable inanimate bodies, and likewise in Veg- 
etables ; not in a full and regular inquiry, but 
briefly, summarily, and as it were only by the 
way. 

2. Inquire more carefully touching the desiccation, 
arefaction, and consumption of bodies inani- 
mate and vegetable; of the ways and pro- 
cesses whereby they are effected, and withal 
the methods whereby they are prevented and 
retarded, and bodies are preserved in their own 
state. Also inquire touching the inteneration, 
softening, and renewal of bodies, after they 
have once commenced to become dry. 


Neither however need this inquiry be perfect or ex- 
act ; as these things should be drawn from the proper 
title of Nature Durable; and as they are not the 
principal questions in the present inquiry, but only 
shed a light on the prolongation and restoration of life 
in animals ; wherein, as has been observed before, the 
same things generally happen, though in their own 
manner. From the inquiry concerning inanimate and 
vegetable bodies pass on to the inquiry of animals, 
not including man. 
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8. Inquire into, the length and shortness of life in 
animals, with the proper circumstances which 
seem to contribute to either of them. 

4. Since the duration of bodies is of two kinds, the 
one in their simple identity, the other by repair ; 
whereof the former takes place only in bodies 
inanimate, the latter in vegetables and living 
creatures, and is performed by alimentation ; 
inquire likewise touching alimentation, with its 
ways and process ; yet this not accurately (for 
it belongs to the titles of Assimilation and Ali- 
mentation) but as before, in passing only. 


From the inquiry concerning animals and things sup- 
ported by nourishment pass on to that concerning man. 
And having now come to the principal subject of in- 
quiry, that inquiry should be more accurate and com- 
plete on all points. 


5. Inquire into the length and shortness of men’s 
lives, according to the times, countries, climates, 
and places in which they were born and lived. 

6. Inquire into the length and shortness of men’s 
lives, according to their parentage and family (as 
if it were a thing hereditary) ; and likewise ac- 
cording to their complexion, constitution, habit 
of body, stature, manners and time of growth, 
and the make and structure of their limbs. 

7. Inquire into the length and shortness of men’s 
lives according to the times of their nativity ; 
but so as to omit for the present all astrological 
and horoscopical observations. Admit only the 
common and manifest observations (if there be 
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any); as, whether the birth took place in the 
7th, 8th, 9th, or 10th month, whether by night 


or by day, and in what month of the year. 


8. Inquire into the length and shortness of men’s 


lives according to their food, diet, manner of 
living, exercise, and the like. With regard to 
the air in which they live and dwell, I consider 
that ought to be inquired under the former ar- 
ticle concerning their places of abode. 


9. Inquire into the length and shortness of men’s 


lives according to their studies, kinds of life, 
affections of the mind, and various accidents. 


10. Inquire separately into the medicines which are 


supposed to prolong life. 


11. Inquire into the signs and prognostics of a long 


and short life; not into those which betoken 
that death is close at hand (for they belong to 
thie history of medicine) ; but into those which 
appear and are observed even in health, whether 
taken from physiognomy or otherwise. 


So far the inquiry touching the length and shortness 
of life is instituted in an unscientific and confused man- 
ner; but I have thought it right to add a systematic 
inquiry, bearing on practice by means of Intentions ; 
which are of three kinds. Their more particular dis- 
tributions I will set forth when I come to the inquiry 
itself. The three general intentions are; the preven- 
tion of consumption ; the perfection of repair, and the 
renovation of that which is old. 


12. Inquire into the things which preserve and ex- 


empt the body of man from arefaction and con- 
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sumption, or at least which check and retard 
the tendency thereto. 

13. Inquire into the things which belong to the gen- 
eral process of alimentation (whereby the body 
of man is repaired), that it may be good and 
with as little loss as possible. 

14. Inquire into the things which clear away the old 
matter and supply new; and likewise those 
which soften and moisten the parts that have 
become hard and dry. 


But since it will be difficult to know the ways to 
death, unless the seat and house (or rather cave) of 
death be first examined and discovered; of this too 
should inquiry be made; not however of every kind of 
death, but of such only as are caused, not by violence, 
but by privation and want. For these alone relate to 


the decay of the body from age. 


15. Inquire into the point of death and the porches 
which on all sides lead to it; provided it be 
caused by want and not by violence. 


Lastly, since it is convenient to know the character 
and form of old age ; which will be done best by mak- 
ing a careful collection of all the differences in the state 
and functions of the body between youth and old age, 
that by them you may see what it is that branches out 
into so many effects; do not omit this mquiry. 


16. Inquire carefully into the differences of the state 
and faculties of the body in youth and old age ; 
and see whether there be anything that remains 
unimpaired in old age. 
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NATURE DURABLE. 
The History. 


With reference 1. Metals last so long that men cannot 
Article ofia- Observe the period of their duration. And 
muy: even when they do dissolve from age, they 
dissolve into rust, not through perspiration. Gold 
however is affected neither way. 

2. Quicksilver, though a moist and fluid body and 
easily made volatile by fire, yet (as far as we know) 
neither decays nor collects rust by age alone without 
fire. 

8. Stones, especially the harder kinds, and many 
other fossils are exceedingly durable, even when ex- 
posed to the air; and much more so when buried in 
the earth. But yet they collect a kind of nitre which 
acts as rust upon them. Precious stones and crystals 
last even longer than metals, but after a length of time 
they lose somewhat of their brilliancy. 

4. It is observed that stones facing the north decay 
sooner than those which face the south, as may be seen 
in obelisks, churches, and other buildings. But iron 
on the contrary rusts sooner on the south than on the 
north side, as is shewn on the iron bars or grating of 
windows. And there is nothing strange in this, seeing 
that in all putrefactions (and rust is one) moisture 
accelerates dissolution, as dryness does in simple are- 
faction. \ 

5. Vegetables when cut down and no longer grow- 
ing, as the stems or trunks of the harder trees and the 
timber manufactured from them, last for some ages. 
But there is a great difference in the parts of the 
trunk. Some, like the elder, are fistulous, with a soft 
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pith in the middle, and a harder exterior; but in solid 
trees like the oak, the interior part (which is called‘the 
heart of the tree) is more durable. 

6. The leaves, flowers, and even the stalks of plants 
are of short duration, and unless they putrefy, turn into 
dust and ashes; but the roots are more durable. 

7. The bones of animals last long, as may be seen 
in charnel-houses where they are stored. Horns also 
and teeth are very durable, as is seen in ivory, and the 
teeth of the sea-horse. 

8. Skins and hides are very durable, as appears 
from old parchment books. Paper likewise lasts for 
many ages, though less durable than parchment. 

9. Things which have passed through the fire, like 
glass or bricks, become very durable. Flesh and fruit 
also last longer in a cooked than in a raw state. And 
this is not only because the preparation in the fire 
prevents putrefaction; but also because, when the 
watery humour is discharged, the oily humour can sup- 
port itself longer. 

10. Of all liquids, water evaporates the quickest, oil 
the slowest ; as may be seen, not only in the liquids 
themselves, but also in their compounds. For if paper 
be moistened with water so as to acquire some trans- 
parency, yet it will soon lose it again and turn white, 
by reason of the evaporation of the water. On the 
other hand if the paper be dipped in oil, the transpar- 
ency lasts for a long time, because of the slow evapo- 
ration of the oil. And this is the reason why forgers 
lav oiled paper on an autograph, by means of which 
they attempt to draw the lines. 

11. All gums last a very long time ; as do wax and 
honey. 
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12. But the equality or inequality of the accidental 
conditions of bodies contributes as much as the things 
themselves to their duration and dissolution. Thus 
timber, stones, and other bodies last longer, if always 
in the air or always in the water, than if they be some- 
times wet and sometimes dry. Stones dug out of the 
earth and placed in buildings last longer, if they lie in 
the same direction and point to the same quarter of the 
heaven as they did in the quarry. ’ This happens like- 


wise in the removal and transplantation of plants. 


Major Observations. 


1. Let it be assumed, as is most certain, that all 
tangible bodies contain a spirit or pneumatic body con- 
cealed and enveloped in the tangible parts; that by 
this spirit all dissolution and consumption is com- 
menced ; it follows that the antidote against them is 
the detention of this spirit. 

2. This spirit is detained in two ways; either by a 
close confinement, as in a prison, or by a kind of vol- 
untary detention. This continuance is likewise invited 
in two ways; namely, if the spirit itself be not very 
impetuous or pungent, and if moreover it be not much 
excited by the external air to come forth. Therefore 
there are two durable substances ; namely, the Hard 
and the Oily; whereof the former binds down the 
spirit, the latter partly soothes it, and partly is of that 
nature that it is less acted upon by the air; for air is 
of the same substance as water, and flame as oil. So 
much therefore touching nature durable and non-dur- 
able in inanimate subjects. 
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The History. 


13. Herbs which are said to be of a colder sort, as 
lettuce, purslane, wheat, and all kinds of corn, are an- 
nual, and perish yearly, both in root and stalk. Yet 
there are likewise some cold plants that will last three 
or four years, as the violet, strawberry, burnet, primn- 
rose, and sorrel; but borage and bugloss, although they 
seem so like alive, differ in death; for the borage is an 
annual, the bugloss longer lived. 

14. But most hot plants bear age and years better ; 
as hyssop, thyme, savory, pot-marjoram, balm, worm- 
wood, germander, sage, and the like. Fennel dies in 
the stalk, but springs again from the root. Basil and 
sweet marjoram stand age better than cold; for if they 
are planted in a warm and well sheltered spot they 
will live more than one year. A knot or figure of hys- 
sop (such as they have in gardens for ornament), clipped 
twice a year, has been known to last for forty years. 

15. Shrubs and bushes live for sixty years ; some 
even twice as long. A vine may continue to bear 
at sixty. Rosemary also in a favourable situation will 
live for sixty years; evergreen thorn, and ivy for more 
than a hundred. The age of the bramble is not ob- 

servable, since by bowing its head to the ground it 
strikes new roots, so that it is difficult to distinguish 
the old from the new. 

16. Of the larger trees the longest lived are the oak, 
the holm-oak, the mountain ash, the elm, the beech, 
the chesnut, the plane, the fig, the lotus, the wild olive, 
the olive, the palm, and the mulberry. Of these, some 
come to the age of eight hundred years, and the most 
short-lived reach two hundred. 


“HISTORIA VITZ ET MORTIS.” 23 


17. Fragrant and resinous trees are in their wood or 
timber even more durable than those just mentioned ; 
but they are not so long-lived. Such are the cypress, 
fir, pine, box, and juniper; but the cedar, being as- 
sisted by its enormous bulk, almost equals the former 
in age. 

18. The ash, lively and rapid in its growth, lasts for 
a hundred years or a little more ; as sometimes also do 
the birch, maple, and service tree; but the poplar, 
hme, willow, and that which they call the sycamore, 
and walnut, are not so long-lived. | 

19. The apple, pear, plum, pomegranate, citron, 
lemon, medlar, cornel, and cherry, sometimes reach 
their fiftieth or sixtieth year; especially if from time 
to time they are cleared of the moss that covers some 
of them. 

20. In general, the size of a tree and the hardness 
of its timber have (if there be nothing adverse in 
other respects) some connection with their length of 
life. Trees likewise that bear mast or nuts are gen- 
erally more long-lived than those that bear fruit or 
_ berries. Trees which come into leaf and shed their 
leaves late last longer than those that are early either 
in fruit or leaf. Wild trees live longer than orchard 
trees; and in the same kind trees that have an acid 
fruit are longer-lived than those with a sweet one. 


A Major Observation. 


Aristotle has noted well the distinction between 
plants and animals, as regards alimentation and reno- 
vation, namely, that the bodies of animals are confined 
within their own bounds; and that after they have 
come to their full growth, they are continued and pre- 
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served by nourishment, but put forth nothing new ex- 
cept hair and-nails, which are regarded as excretions ; 
so that of necessity the juices of animals must soon 
grow old; whereas in trees, which from time to time | 
put out new branches, new shoots, new leaves, and 
new fruits, it happens that these parts are always fresh, 
and untouched by age.! But since everything fresh 
and young draws in nourishment with more strength 
and‘vigour than that which has commenced to fade, it 
happens withal that the trunk, through which the sap 
passes to the boughs, is itself moistened and refreshed 
in the passage by a richer and more abundant aliment. 
And this is further shown (though it was not observed 
by Aristotle, who likewise has not so clearly expressed 
that which I have just mentioned,) by this; that in 
hedges, copses, and pollards, the cutting off of the 
branches or suckers strengthens the stem or trunk and 
makes it longer-lived. 


DESICCATION 5; THE PREVENTION OF DESICCATION ; AND 
THE INTENERATION OF THAT WHICH HAS BEEN DRIED. 


The History. 


With reference 1. Fire and intense heat dry some things, 
to the 2nd . . 

Article of In- but melt others. ‘In one and the same 
moey: fire, clay grows hard and wax melts.” ? 
Heat dries the earth, stones, wood, cloth, skins, and 
all bodies that cannot be melted. It melts metals, 
wax, guins, butter, tallow, and the like. 


2. But if the fire be very strong it will in the end 


1 Aristot. De Long. et Brevit. Vite, c. 6. 
2 Virgil, Eclog. viii. 80.: 
‘* Limus ut hic durescit, et hsec ut cera liquescit 
Uno eodemque igne.” 
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dry up even the things which it has melted. For 
metals, with the exception of gold, having lost their 
volatile part in a strong fire, become lighter and more 
brittle ; and oily and fat substances become burnt, 
scorched, dried up, and crusted. 

3. Air, especially open air, manifestly dries, but 
never melts. Thus roads and the soil when moistened 
by rain are dried; washed linen exposed to the air is 
dried ; herbs, leaves, and flowers are dried in the shade. 
But the air acts much quicker either when brightened 
by the sun’s rays (if only it does not produce putre- 
faction), or when stirred by a gale of wind, and in 
thorough draughts. 

4. Age dries most, but slowest of all things; as is 
the case in all bodies, which (if putrefaction does not 
intervene) become dry with age. Not however that 
age is anything of itself (seeing it is only a measure 
of time), but the effect is produced by the innate spirit 
of the body, which sucks out the moisture of the body, 
and flies out with it; and by the external air, which 

multiplies itself upon the innate spirits and juices of 
the body, and preys upon them. 

o. Cold has of all things the greatest property of 
drying ; for dryness cannot take place without contrac- 
tion, and this is the peculiar work of cold. But since — 
men have a very powerful heat in fire, but a very fee- 
ble degree of cold (for there is nothing besides that of 
winter, or perhaps ice and snow, or nitre); the desic- 
cations of cold are weak and easily dissolved. Yet 
still we see that the surface of the earth is more dried 
by frost and March winds than by the sun; for the 
same wind that sucks up the moisture strikes the 


ground with cold. 
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6. Smoke from the fire has a drying power, as is 
shown in bacon and ox-tongues hung up in chimnies. 
And so fumigations of olibanum, lign aloes, and the 
like, dry the brain and cure catarrhs. 

7. Salt, by a somewhat longer process, dries not 
only the outside but the inside also; as in salt flesh or 
fish, which by a long salting are manifestly hardened 
within. 

8. Hot gums applied to the skin dry and wrinkle 
it; as likewise do some astringent waters. 

9. Strong spirit of wine dries as well as fire; so as’ . 
to blanch the white of an egg put into it, and to toast 
bread. 

10. Powders dry, like sponges, by sucking up the 
moisture ; as is seen in the powder thrown on ink after 
writing. The polished surface likewise and closeness 
of the body (which does not permit the vapour of 
moisture to enter through the pores) accidentally dries 
it by exposure to the air; as is seen in precious stones, 
looking-glasses, and sword-blades, which, if you breathe 
upon them, appear at first covered with a vapour, 
though it soon disperses like a little cloud. And so 
much for desiccation. 


11. In the eastern parts of Germany, at the present 
day, they make use of cellars as granaries to keep 
wheat and other grain. A covering of straw of some 
depth is laid on the floor below and round the grain, to 
keep off and absorb the moisture of the cellar; by 
which means the grain is preserved for twenty or 
thirty years, not only from rotting, but (what pertains 
more to the present inquiry) in such a state of fresh- 
ness as to make excellent bread. The same custom is 
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said to have prevailed in Cappadocia, Thrace and some 
parts of Spain.! 

12. The situation of granaries at the tops of houses, 
with windows to the east and north, is very convenient. 
Sometimes two floors are constructed, an upper and a 
lower one; whereof the upper one is perforated with 
holes, that the grain (like sand in an hour-glass) may 
continually fall through the chinks, and after a few days 
be shovelled up again, so as to keep the grain in con- 
stant motion. Now we must observe that a contrivance 
of this kind not only prevents the corn from rotting, but 
preserves freshness and checks desiccation ; because, 
as was before remarked, the discharge of the watery 
humour, which is accelerated by the motion and the 
wind, preserves the oily part that would otherwise es- 
cape with the watery moisture in its proper substance. 
On some mountains likewise where the air is pure 
dead bodies will remain many days without much 
decay. 

13. Fruits, as pomegranates, lemons, apples, pears, 
and the like; and flowers, as roses and lilies, are kept 
a long time in close earthen vessels. Not however 
that then they are entirely free from the affection of 
the external air, which conveys and insinuates its in- 
equalities through the sides of the vessel, as is shown 
in heat and cold ; so that besides carefully stopping the 
mouths of the vessels, it will be good likewise to bury 
‘them in the earth. Or it will answer the same pur- 
pose if you sink them in water, provided the water be 
sheltered, as wells and cisterns in houses; but in this 
case glass vessels should be substituted for earthen. 

14, In general, things kept in the earth, or in cel- 

1 Pliny, xviii. 73. 
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lars, or in water, preserve their freshness longer than 
things kept above ground. 

15. It is said that i in conservatories of snow (wheth- 
er in the mountains, in natural pits, or in artificial 
wells), if an apple, chesnut, nut, or anything of the 
kind happen to fall in, it will be found many months 
after, when the snow has melted, or even in the snow 
itself, as fresh and fair as if it had been gathered the 
day before. . 

16. Country people keep grapes by covering the 
bunches with meal, which, though it makes them less 
pleasant to the taste, yet preserves their juice and 
freshness. Likewise all the harder fruits last for a 
long time, not only in meal, but also in sawdust, and 
even in heaps of grain. 

17. It isa common opinion that bodies are preserved 
fresh in liquors of their own kind, as in their proper 
menstrua ; as grapes in wine, olives in oil, and the 
like. 

18. Pomegranates and quinces are preserved by dip- 
ping them in sea or salt water, and presently taking 
them out again, and drying them in the open air in a 
shady place. 

19. Bodies suspended in wine, oil, or lees of oil keep 
long; much longer in honey and spirit of wine, but the 
longest of all (according to some) in quicksilver. 

20. Fruits covered with wax, pitch, plaster, paste, 
or other coat or covering, long retain their freshness. 

21. It is manifest that flies, spiders, ants, and the 
like, that have accidentally been inclosed and buried 
in amber or even the gums of trees, never afterwards 
decay ; though they are soft and tender bodies. 

22. Grapes and other fruits are preserved by hang- 
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ing them up in the air. For in this there is a double 
advantage ; one, that all the bruising or pressure, 
which happens when they are laid on hard bodies, is 
avoided ; the other, that there is an equal play of the 
air on all sides of them. 

23. It has been remarked that in vegetable bodies 
neither putrefaction nor desiccation commence alike in 
every part; but chiefly in that part through which dur- 
ing life aliment was drawn. Hence some recommend 
to cover up applestalks and fruitstalks with melted wax 
or pitch. 

24. Large wicks of candles or lamps ‘consume the 
tallow or oil quicker than small ones ; cotton-wicks 
quicker than those of rush, straw, or twig; torches of 
juniper or fir burn quicker than those of ash; and all 
flame stirred and fanned by the wind burns faster than 
in a calm; and therefore slower in a lantern than in 
the open air. Lamps in tombs are said to last for a 
very long time. 

25. The nature likewise and preparation of the ali- 
ment, no less than the nature of the flame, contributes 
to the length of time they burn. For wax lasts longer 
than tallow, moist tallow longer than dry, hard wax 
longer than soft. 

26. Trees, if the earth about their roots be stirred 
every year, last for a shorter time; if every five or ten 
years, for a longer. Cutting off buds and shoots con- 
tributes to their length of life; but manuring, laying 
chalk and the like about their roots, or much irri- 
gation, though it increases their fruitfulness, shortens 
their existence. And so much for the prevention of 
desiccation and consumption. 
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The inteneration of bodies which have been dried, 
though the most important part of the matter, presents 
but few experiments; and I will therefore combine 
with them some things which happen to animals and 
even to man. 

27. Willow bands used to bind trees become more 
flexible by being steeped in water. The ends of birch 
twigs likewise are placed in pots of water to prevent 
them from withering. © Bowls that have cracked from 
dryness, by being placed in water, close and become 
whole again. 

28. Leathern boots grown hard and stiff with age 
are softened by being areased with tallow before the 
fire ; and if they are put before a fire alone they get 
some softness. Bladders and parchment which have 
become hard, are softened by warm water with an in- 
fusion of oil or any fat substance ; and more so if be- 
sides this they are slightly rubbed. 

20, Very old trees, which have long stood untouch- 
ed, if the carth about their roots be stirred and opened 
out, manifestly become as it were young again, and put 
out new and tender leaves. 

80. Old draught oxen, entirely worn out, if turned 
into a fresh pasture, put on new flesh, tender and 
young, so as even to taste like young beef. 

é1. A spare and strict diet of guaiacum, biscuit, and 
the like (such as is used in the cure of venereal dis- 
vases, INVeterate catarrhs, and the beginning of dropsy,) 
reduces men to great leanness, by consuming the juices 
of the body. But these when they begin to be renew- 
ed and recruited, appear much more fresh and youth- 
ful, so that [ judge wasting diseases well cured to have 
prolonged the lives of many. 
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Major Observations. 


1. It is strange how men, like owls, see sharply in 
the darkness of their own notions, but in the daylight 
of experience wink and are blinded. They talk of the 
elementary quality of dryness, of desiccants, and of the 
natural periods of bodies, by which they are corrupt- 
ed and consumed ; but in the meantime they observe 
nothing of any moment, either of the beginnings, or of 
the intermediate and last acts of desiccation and con- 
sumption. 

2. The process of desiccation and consumption is per- 
formed by three actions, which are derived, as was 
mentioned before, from the innate spirit of bodies. 

8. The first action is the Attenuation of Moisture 
into Spirit ; the second is, the Egress or Escape of the 
Spirit ; the third is, the Contraction of the Grosser 
Parts of the Body, immediately after the emission of 
the spirit. And this last is that desiccation and indu- 
ration whereof I am now principally treating; the two 
first only consume. 

4. With regard to Attenuation, the matter is obvious. 
The spirit inclosed in all tangible bodies does not for- 
get itself, but whatever. it finds therem, that it can 
digest, work upon, and turn into itself, that it plainly 
alters and subdues, multiplying itself thereby and gen- 
erating new spirit. This is confirmed by one proof, 
which may do for all; that bodies thoroughly dried 
lose in weight, and become hollow, porous, and sono- 
_ rous from within. Now it is most certain that the spirit 
which pre-exists in the body adds nothing to the weight, 
but rather takes away from it; and therefore it must 
needs be that this spirit has turned into itself that 
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moisture and juice of the body, which before weighed ; 
by which means the weight is diminished. This then 
is the first action; namely, the Attenuation of Moisture 
and its Conversion into Spirit. 

5. The second action, namely the Egress or Escape 
of the Spirit, is likewise very manifest. This escape, 
if it takes place all at once, is even apparent to the 


_ sense ; in vapours to the sight, in odours to the smell ; 


but if it is gradual, as in old age, it 1s imperceptible te 
the sense, though it is the same process. Besides, if 
the texture of the body is so close and tenacious as 
to prevent the spirit from finding any pores or pas- 
sages of escape, the spirit in its efforts to get out drives 
before it the grosser parts of the body and thrusts them 
beyond the surface ; as may be seen in the rusting of 
metals and the corruption of all fat bodies. This then 
is the second action ; namely, the Egress or Escape of 
the Spirit. 

6. The third action is a little more obscure but 
equally certain; namely the Contraction of the Grosser 
Parts after the Emission of the Spirit. In the first 
place, after the emission of the spirit, bodies seem to be 
manifestly contracted and to fill less space ; as the ker. 
nels of nuts when dried do not fill the shell; beams 
and planks of wood, which at first lay close together. 
when dried start asunder; bowls and the like crack 
from dryness ; for the parts of the body contract them: 
selves together, and being contracted necessarily leave 
vacant spaces between them. Secondly, this is showr 
by the wrinkles of dried bodies; the effort of contrac. 
tion having so much power as in the meantime to draw 
the parts together and raise them up; for things tha 
are contracted at the extremities are raised in the cen 
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tre. And this may be seen in paper, old parchments, 
the skin of animals, and the rind of soft cheese, all 
which with age become wrinkled. Thirdly, this con- 
traction shows itself better in things which are not only 
wrinkled by heat, but are also folded, crumpled, and 
as it were rolled up by it; as may be seen by holding 
paper, parchment, and leaves to the fire. For con- 
traction by age, being a slower process, generally only 
wrinkles, but contraction by fire being more speedy 
likewise curls up in folds. But in most bodies, which 
do not admit of wrinkling or folding, there is a simple 
contraction, shrinking, induration, and desiccation, as 
was laid down at first. And if the escape of the spirit 
and consumption of the moisture is so great as not to 
leave body enough to unite and contract itself, then the 
contraction necessarily ceases, the body becomes putrid, 
and nothing but a little dust hanging together, which 
with a slight touch is dissipated and passes into air; as 
may be seen in bodies much decayed, in paper and 
linen burnt to tinder, and in corpses which have been 
long embalmed. This then is the third action ; name- 
ly, the Contraction of the Grosser Parts of the Body 
after the Emission of the Spirit. 

1. It should be observed that fire and heat only dry 
accidentally, their proper work being to attenuate and 
dilate the spirit and moisture. But it follows by acci- 
dent that the other parts contract themselves ; whether 
only to avoid a vacuum, or from some simultaneous 
motion, whereof I am not now speaking. 

8. It is certain that putrefaction as well as arefaction 
iscaused by the innate spirit, though it proceeds in a 
very different way. For in putrefaction the spirit is 


hot simply discharged, but is in part detained, whence 
VOL. X. 3 
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it produces strange effects. And the grosser parts like- 
wise are not so much locally contracted as collected 
severally each to its own kind. 


LENGTH AND SHORTNESS OF LIFE IN ANIMALS. 


The History. 
With reference With regard to the length and shortness 


he 3 ope . . . 
Article of of life in animals, the information to be had 


rranaition is small, observation careless, and tradition 
fabulous. Among domestic creatures a degenerate life 
spoils the constitution; in wild animals severity of 
weather curtails the natural duration. 

Neither is this information much advanced by what 
may appear to be concomitants; namely, the size of 
the body, the time of gestation in the womb, the num- 
ber of young, the time of growth, and the like ; for 
these things are complicated, concurring in some cases 
and not in others. 


1. The age of man (as far as can be gathered from 
any certain account) exceeds in length that of all other 
animals, with the exception of a very few. The con- 
comitants in his case are generally regular, his stature 
and proportion large, his gestation nine months, his off 
spring commonly single, his age of puberty fourteen 
his time of growing up to twenty. 

' 2. The elephant, on undoubted authority, exceer 
the ordinary run of human life. The story that : 
period of gestation in the womb is ten years is fak 
lous ;! that it is two years or at least more than one 
certain. It is of an immense size, and grows ever 
1 Pliny, viii. 10. 
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the thirtieth year ; the teeth are extremely strong, and 
it has been observed that the blood is colder than that 
of any other animal. It sometimes lives two. hundred 
years. 

3. Lions have been considered long-lived because 
many of them are found toothless ;! but this is a falla- 
cious sign, since it might proceed from their strong 
breaths. 

4. The bear is a great sleeper; a dull and indolent 
beast, but not remarkable for long life. His period of 
gestation, which is very short (hardly forty days), is 
on the contrary a sign of a short life.? 

5. The fox seems to have many things suitable for 
a long life ; he is very well clothed, feeds on flesh, and 
lives in holes; but yet he is not noted for longevity. 
Certainly he belongs to the canine race, which is short- 
lived, 

6. The camel is long-lived ; a lean, sinewy creature, 
which commonly reaches fifty and sometimes one hun- 
dred years.8 

1. The horse lives only to a moderate age, scarce 
ever reaching forty, and ordinarily only twenty years. 
But for this shortness of life he is perhaps indebted to 
man, since we have now no horses of the sun that 
range at large in fresh pastures. Yet the horse grows 
up to its sixth year, and has generative powers in old 
age. The mare likewise goes longer with young than 
4 woman, and less often produces two at a birth. The 
ass lives to about the same age as the horse ; but the 
mule longer than either of them. 

8. Stags are famed for long life, but upon no certain 


1 Aristot. Hist. An. ix. 44. 2 Id. ib. vi. 30. 
8 Id. ib. vi. 26. and viii. 9. 
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ground.! There is however some story of a stag with 
a collar round its neck, being found with the collar 
buried in fat.2— But the longevity of the stag is the 
less credible, because it comes to its prime at five 
years; and not long after, the horns (which they shed _ 
and renew annually) grow closer in front, and less 
branched. 

9. The dog is short-lived, its age never reaching 
beyond twenty, and not often to fourteen. It is an 
animal of a very hot nature, and lives unequally, being 
mostly either in violent motion or asleep. It likewise 
brings forth many in one litter, and goes with them 
nine weeks. 

10. The ox also for its size and strength is short- 
lived, about sixteen years; the male being somewhat 
more long-lived than the female. Yet the cow seldom 
has more than one at a birth, and goes with calf about 
six months. They are of a dull and fleshy nature, 
easily fatted, and graminivorous. 

11. Sheep seldom live to ten years,’ though they are 
a creature of moderate size, and excellently clothed; 
and what is strange, though they have very little bile 
in them, their wool is more curled and twisted than 
the hair of any other animal. The rams do not gen- 
erate till the third year, and their powers continue till 
the eighth. The ewes bear young as long as they live. 
The sheep is a sickly animal, and seldom reaches its 
full age. 

12. The goat lives to about the same age as the 
sheep, and does not much differ from it in other re- 
spects. Though he is a more active creature and his 
flesh is somewhat firmer, which should make him more 

1 Aristot. Hist. An. vi. 29. ? Pliny, viii. 50. 8 Pliny, viii. 75. 
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long-lived; yet he is much more lascivious, which 
shortens his existence. 

13. Swine sometimes live for fifteen or even for 
twenty years; and though their flesh is moister than 
that of any other animal, yet this seems to have no 
effect upon their length of life. Of the wild species 
nothing certain is known. 

14. Cats live between six and ten years; an active 
animal, and of an acrid spirit, whose seed (according to 
lian) burns the female ; whence an opinion has pre- 
vailed, ‘“‘ that the cat conceives with pain and brings 
forth with ease.” They eat voraciously, and rather 
swallow than chew their food. 

15. Hares and rabbits scarcely reach to seven 
years. Both creatures are very prolific, carrying at 
once the young of several conceptions. They differ 
in this; that the rabbit lives'in holes, the hare above 
ground ; and that the flesh of the hare is of a darker 
colour. 


16. Birds in the size of their bodies are far less than 
beasts. An eagle or a swan by the side of an ox ora 
horse, and an ostrich by the side of an elephant, appear 
small. - 

17. Birds are excellently clad; since for warmth 
and close fitting to the body, feathers are better than 
either wool or hair. 

18. Birds, though they hatch many at once, yet do 
not carry them all together in their bodies, but lay the ~ 
eggs separately ; whence the young are provided with 
amore plentiful aliment. 

19. Birds masticate little, if at all, so that their food 
is often found whole in their crops. But yet they break 
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the shells of fruits, and pick out the kernels. They 
are thought to be of a hot and strong digestion. 

20. The flight of birds is a mixed motion formed by 
the motion of the limbs and that of carriage, which is 
the most healthy kind of exercise. 

21. Aristotle remarked well concerning the genera- 
tion of birds (but he did wrong to transfer the obser- 
vation to other animals), that the seed of the male 
contributes less to generation, but supplies activity 
rather than matter ; whence in many respects prolific 
and unprolific eggs are not distinguishable. 

22. Almost all birds come to their full growth the 
first year or a little after. It is true that the plumage 
in some, and the bill in others takes years to come to 
perfection ; but not the size of the body. 

23. The eagle is considered long-lived, though its 
exact age is not ascertained. It is reckoned likewise 
as a sign of longevity, that he casts his beak, which 
makes him grow young again; whence comes the prov- 
erb, “the old age of the eagle.”* But perhaps it is 
not the renewing of the eagle which casts the bill, but 
the casting of the bill which renews the eagle; for 
when the beak becomes too hooked, the eagle has great 
difficulty in feeding. 

24. Vultures likewise are said to be long-lived, so 
as almost to reach a hundred years. Kites also, and 
all carnivorous birds and birds of prey, are long-lived. 
The natural age of the hawk cannot be certainly de- 
cided, seeing that it leads a servile and degenerate life 
for the use of man. But tame hawks have sometimes 
been known to live for thirty years, and wild ones for 
forty. | 

1 Arist. de Gen. Anim. ii. 5. 2 Erasm. Adagia, i. 9. 57. 
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25. The raven likewise is reported to live long, 
sometimes for one hundred years. It feeds on carrion, 
is not much on the wing, but of sedentary habits, and 
with a very dark-coloured flesh. The crow, which is 
like the raven in every respect, except in size and 
voice, has a somewhat shorter life ; yet it is still reck- 
oned among the long livers. 

26. The swan is known for certain to be very long- 
lived, and not unfrequently exceeds one hundred years. 
It is a bird of most excellent plumage, living on fish, 
and perpetually carried, and that in running waters. 

27. The goose also is one of the long livers ; though 
it feeds on grass and that kind of nourishment. But 
the wild goose is especially long-lived ; so that it passed 
into a proverb among the Germans, “ older than a wild 
goose.” 

28. Storks ought to be very long-lived, if the old 
story is true, that they never went to Thebes, because 
that city was so often captured.! For if this were the 
case, they either could remember more than one age, 
or the old ones must have told the story to their young. 
But all things are full of fables. 

29. The story of the phoenix again is so intermixed 
with fable, that if there was any truth in it, it is com- 
pletely obscured. But there is nothing very remark- 
able in that which was looked on as a wonder ; namely, 
how it was always accompanied in its flight by a great 
number of other birds. For this may be seen any- 
where if an owl flies in the daytime, or a parrot escapes 
from a cage. 

80. The parrot has certainly been known to live 
sixty years in England, in addition to its age when 

1 Cf. Pliny, x. 34. 
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brought over. It is a bird which will live on all kinds 
of meat, masticates its food, and from time to time casts 
its beak ; of a bad and mischievous temper, and with 
a black flesh. . 

31. The peacock lives twenty years;! but it does 
not get the Argus eyes before the third year ; it is slow 
in walking, and has white flesh. 

82. The dung-hill cock is lascivious, pugnacious, and 
short-lived ; a very lively bird, that likewise has white 
flesh. 

$3. The Indian or Turkey cock lives longer than 
the former. It is an irascible bird, with very white 
flesh. 

34. Wood-pigeons are long-lived, sometimes reaching 
to fifty years ; a bird of the air, that builds and sits on 
high. Doves and turtle-doves are short-lived, not ex- 
ceeding eight years. | 

35. Pheasants and partridges sometimes live sixteen 
years. They are birds that have large broods; with 
flesh rather darker than that of the pullet tribe. 

36. The blackbird is said to be the longest lived of 
all small birds. It is an impudent bird, but a good . 
singer. 

37. The sparrow is observed to be very short-lived,® 
which in the male bird is attributed to its lasciviousness. 
The linnet, which is not much bigger than a sparrow, 
has been known to live for twenty years. 

38. Of ostriches nothing certain is known, since 
those kept in England have unfortunately not been 
found to live long; of the ibis it is only known that it 
is long-lived, but its age is not recorded. 


1 Cf. Aristot. Hist. An. vi. 9. 2 Id. ib. ix. 7. and Pliny, x. 52. 
8 Arist. Hist. An. ix. 7. 
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39. The age of fish is more uncertain than that of 
land animals, because from living under water they 
are less observed. Most of them have no respira- 
tion, and therefore the vital spirit is confined more 
closely ; and though they take in some refrigeration 
through their gills, yet it is not so continual as by 
breathing. 

40. From living in the water they avoid the desicca- 
tion and depredation of the external air. Yet there is 
no doubt but that the external water entering and 
abiding in the pores of the body is even more prejudi- 
cial to life than the air. 

41. They are said to be cold-blooded. Some of them 
are very voracious, and feed even on their own species. 
The flesh is softer and less firm than that of land creat- 
ures; but they fatten exceedingly, so that an immense 
quantity of oil is extracted from whales. 

42. Dolphins are reported to live about thirty years, 
an experiment having been made on some of them by 
cutting off their tails. They continue to grow for ten 
years.? 

43. They tell a strange story of fishes, that after 
some years they diminish much in body, while their 
heads and tails retain their former size. 

44. In Cesar’s fishponds lampreys were sometimes 
found to live sixty years.2_ Certainly from long habit 
they grew so tame that Crassus the orator wept over 
one of them.® 

45. The pike is found to be the longest lived of all 
fresh water fish, and sometimes lasts forty years. It 
is a voracious fish, with a dry and firm flesh. 


1 Arist. Hist. An. vi. 12. 2 Pliny, ix. 78. 
8 Plutarch, De Utilitate ex inim.c. 5. Cf. Pliny, ix. 81. 
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46. Carp, bream, tench, eels, and the like, are not 
thought to live more than ten years. 

47. Salmon are quick of growth but short of life; 
as also are ‘trout; but perch are slow of growth and 
long of life. 

48. How long the vast mass of matter in whales 
and sharks is governed by the spirit is not certainly 
known; nor in seals, sea-hogs and innumerable other 
kinds of fish. 

49. Crocodiles are said to be very long-lived, and 
likewise to be remarkable for the time of their growth, 
so that it is thought that they are the only animals 
which continue to grow as long as they live.) They 
are oviparous, voracious, savage, and excellently pro- 
tected against the water. Concerning the age of the 
other kinds of shell fish, I find nothing certain is 
known. 

Major Observations. 

From the neglect of observations, and the complica- 
tion of causes, it is difficult to discover any rule for the 
length and shortness of life in animals. Some few 
things however I will note. 

1. More birds than beasts are long-lived (as the 
eagle, vulture, kite, pelican, raven, crow, swan, goose, 
ibis, parrot, wood-pigeon, and the like); though they 
complete their growth in a year, and are of less size. 
Certainly they are excellently protected against the 
inclemency of the weather ; and as they generally live 
in the open air, they resemble the inhabitants of pure 
mountains, who are long-lived. Their movements like- 
wise, which (as has been mentioned elsewhere) are 
partly by carriage and partly by motion of the limbs, 

1 Pliny, viii. 
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shake and fatigue them less, and are -more healthy. 
Neither do birds in the first stage of their existence 
suffer compression or want of ahment in the mother’s 
womb, because the eggs are laid separately. But the 
principal cause, as I take it, is that birds are made 
more of the substance of the female than of the male, 
whence they have a less hot and fiery spirit. 

2. It may be laid down that animals which have 
more of the substance of the female than of the male 
are longer-lived ; as I have just said, birds are. Again, 
that those which have a longer period of gestation par- 
take more of the substance of the female than of the 
male, and are therefore more long-lived. Insomuch 
that even in men (as I have observed in some in- 
stances), those who are most like their mother do in 
my opinion live the longest ; as also do the children 
of old men by young wives, provided the fathers 
be healthy and not sickly. 

8. The beginnings of things are most susceptible 
both of damage and of help; and therefore the less 
pressure and the more nourishment that the feetus 
receives in the womb tlie more likely is it to be long- 
lived. This happens either when the young are brought 
forth at separate times, as in birds; or when the birth 
is single, as in animals which only bring forth one at a 
time. 

4. A long period of gestation lengthens life in three 
ways. First, as has been said, the young partakes 
more of the substance of the mother; secondly, it 
comes forth stronger; and thirdly, it is later in under- 
going the predatory action of the air. Besides, it de- 
notes that the periods of nature revolve in larger cir- 
cles. And though sheep and oxen, which remain about 
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six months in the womb, are short-lived, yet this arises 
from other causes. 

5. Graminivorous and herbivorous animals are short- 
lived; but those which live on flesh, or even seeds or 
fruits (as birds do), are long-lived. For sfags, which 
are long-lived, look for half their food (as they say) 
above their heads; and the goose, besides grass, picks 
up something in the water to benefit it. 

6. The covering of the body I judge to add greatly 
to longevity, as it prevents and repels the intemper- 
ances of the air which so strangely weaken and under- 
mine the body; and with this birds are excellently 
provided. And though sheep which are well covered 
are short-lived, this must be attributed to the manifold 
diseases of the animal and the living upon grass alone. 

7. The principal seat of the spirits is doubtless in 
the head; and though this is commonly referred only 
to the animal spirits, yet it applies to all. And there 
is no question that the spirits most absorb and consume 
the body, so that a larger quantity of them or a greater 
inflammation and acrimony greatly shortens life. It 
appears to me therefore that the great cause of longev- 
ity in birds is that they have such small heads for the 
size of their bodies; whence men likewise who have 
very large heads are, I think, shorter lived. 

8. Carriage, as has been before observed, I judge 
more than any other motion to contribute to longevity. 
Water-birds, as the swan, are carried on the water; 
and all birds are carried as they fly, using however 
from time to time a strong exertion of the limbs’ So 
also are fishes in swimming, but their length of life is 
uncertain. 

9. Animals which come later to perfection (I am 
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not speaking of growth in stature only, but of the 
other steps to maturity; as man puts out first his teeth, 
then his signs of puberty, then his beard, &c.), are 
longer-lived ; for it indicates that the periods return in 
wider circles. 
_ 10. The gentler kinds of animals, as the sheep and 
dove, are not long-lived; for bile acts as a whetstone 
or spur to many functions of the body. 

11. Animals whose flesh is somewhat dark-coloured 
live longer than those with a white flesh; for it de- 
notes that the juice of the body is firmer, and less 
easily dissipated. 

12. In every corruptible body quantity itself con- 
tributes much to the preservation of the whole. For 
a large fire is not so soon quenched; a small quantity 
of water evaporates sooner; a twig withers sooner 
than the trunk. Generally therefore (I speak of 
kinds, not of individuals) animals of a larger bulk 
are more long-lived than those of a smaller; unless 
there is some other powerful cause to prevent it. . 


ALIMENTATION ; AND THE WAY OF NOURISHING. 


The History. 
With reference 1. Nourishment should be of an inferior 
icle. nature and a simpler substance than the 


body nourished. Plants are nourished by earth and 
water, animals by plants, men by animals. There are 
animals likewise which feed on flesh, and man himself 
feeds partly on plants; but man and carnivorous ani- 
mals could hardly be nourished by plants alone. From 
time and habit they might perhaps be nourished by 
fruits and seeds that had passed the fire, but not by 


-_ we A 
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the leaves of plants or herbs; as has been proved by 
the order of the Feiillans. 

2. Too near a relationship or similarity of substance 
between the nourishment and the thing nourished does 
not turn out well. Graminivorous animals do not 
touch flesh; even of carnivorous animals few eat the 
flesh of their own species; nor do men that are canni- 
bals feed ordinarily upon man’s flesh, but take to it 
either for revenge on their enemies, or from some un- 
natural custom. A field is not well sown with the 
grain which grew in it, nor Is the sucker or shoot 


grafted on its own stock. 


3. The better the aliment is prepared, and the near- 
er it assimilates to the substance of the thing nourished, 
the more fruitful do plants become, and the more do 
animals fatten. For no shoot or sucker planted in the 
ground is so well nourished as if it were grafted on a 
stock well suited to its nature, where it found its nour- 
ishment digested and prepared. Neither (it is said) 
will the seed of an onion or the like, put into the earth. 
produce so large a plant as it would if it were first 
grafted into the root of another onion, and then put 
into the earth. Again, it has been recently discoverec 
that shoots of wild trees, as the elm, oak, ash, and the 
like, bear far larger leaves when grafted on other stock: 
than they do naturally. Men likewise are better nour. 
ished by cooked than by raw food. 

4. Animals are nourished through the mouth, plant: 
through the roots, the foetus of animals in the woml 
through the navel cord, and birds for a short time by 
the yolk of their eggs, some of which is even found in 
their crops after they are hatched. 

d. All aliment moves principally from the centre 
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towards the circumference, or from the inside towards 
the outside. But it should be observed that trees and 
plants are rather nourished through the bark and out- 
side, than through the pith and inside; for if even a 
narrow strip of bark be peeled off all round the trunk 
the tree soon dies. And blood in the veins of animals 
nourishes the flesh beneath it as well as that above it. 

6. In all alimentation there are two actions, extru- 
sion and attraction; whereof the former proceeds from 
an interior, the latter from an exterior function. 

7. Vegetables assimilate their aliment simply and 
without excretion ; for gums and tears are rather exu- 
berances than excretions, and knobs are diseases. But 
the substance of animals having a better perception of 
its like, is the more fastidious, and rejects the useless 
and assimilates the useful matter. 

8. It is curious that all the aliment, which some- 
times produces such large fruit, should have to pass 
through such a slender neck as the fruitstalk ; for fruit 
never grows to the stem without a stalk. 

9. It should be observed that the seed of animals is 
only fruitful when fresh, but that the seeds of plants 
retain the power of nourishment for a long time. But 
yet shoots will not grow unless they are put in fresh ; 
and roots will soon lose their vegetative power if they 
are not covered with soil. 

10. In animals the degrees of nourishment vary 
according to the age. For the foetus in the womb the 
juices of the mother are enough: after birth, milk; 
afterwards, meat and drink; and in old age heavier 
and more savoury meats are generally the most pleas- 
ing. 


Injunction. The point of most importance to the pres- 
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ent inquiry is to examine clearly and carefully wheth- 
er nourishment may not be supplied from without, 
at all events otherwise than through the mouth. 
We know that milk-baths are used in consumptions 
and wasting diseases, and that there are some phy- 
sicians who consider that some alimentation may be 
supplied by clysters. By all means pay attention to 
this: for if nourishment can be made to pass either 
from without, or otherwise than through the stom- 
ach, then the weakness of digestion which attacks 
old men may by these means be compensated and 
the power of digestion as it were restored. 


LENGTH AND SHORTNESS OF LIFE IN MAN. 


The History. 


‘With reference 1. Before the flood men lived according 


6th, ith, th, to Scripture many hundred years, yet none 
th, and llth . 
Articles. of the patriarchs reached to a thousand. 
Neither can this longevity be imputed to grace or the 
holy line. For of the patriarchs before the flood there 
are counted eleven generations, but of the sons of 
Adam by Cain only eight; which would make Cain’s 
descendants the more long-lived. Immediately after 
the flood this longevity was reduced by a half; at least 
in such as were born after the flood (for Noah who 
was born before it arrived at the age of his ancestors, 
and Shem lived 600 years).1_ And when three gen- 
erations had passed the life of man was reduced to 
about a fourth of his original age; that is, to about 
200 years. , 
2. Abraham lived 175 years ;? a man of noble spirt, 


1 Gen. xi. 10, 11. 2 Gen. xxv. 7. 
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and prosperous in all his ways. Isaac attained to 180 
years ;! a chaste man, and of a quiet life. Jacob after 
many sorrows and a numerous family reached his 147th 
year ;? a man patient, gentle, and cunning. Ishmael, 
a warlike man, lived 1387 years. Sarah (the only 
woman whose age is recorded) died in the 127th year 
of her age ;* a woman of a fair countenance, and of a 
noble spirit, an excellent wife and mother, and no less 
distinguished for her frankness than for her duty to 
her husband. Joseph likewise, a wise and politic man, 
who passed his-youth in affliction but his after age in 
great prosperity, lived, 110 years.5 Levi his elder 
brother completed his 137th year;® a man of a re- 
vengeful nature, and impatient of insult. The son of 
Levi, and likewise his grandson, the father of Moses 
and Aaron, reached nearly the same age.i 

8. Moses lived 120 years;® a man of courage, and 
yet of the greatest meekness, and hesitating in his 
speech. But he himself in his Psalm declared the life 
of man to be only threescore years and ten, and if a 
man be strong, fourscore years ;® which certainly has 
been the general standard of life wp to the present day. 
Aaron, who was three years older, died the same year 
as his brother ;!° a man readier of tongue, easier and 
less firm in character. Phineas, Aaron’s grandson, is 
computed to have lived (perhaps by extraordinary 
srace) 300 years, if at least the war of the Israelites 
against the tribe of Benjamin! (wherein Phineas was 
consulted) took place in the same order of time as is 
recorded in the history; he was a man exceedingly 


1 Gen. xxxv. 28. 2 Gen. xvii. 28. 8 Gen. xxv. 17. 

4Gen. xxiii. 1. 5 Gen. 1. 26. 6 Exod. vi. 16. 

1 Exod. vi. 18. and 20. 8 Deut. xxxiv. 7. 9 Psalm xc. 10. 
10 Numb. xxxiii. 29. 11 Judges, xx. 28. 
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zealous. Joshua, a warrior, a renowned and ever suc- 
cessful general, lived 110 years.1 Caleb his contem- 
porary appears to have lived to about the same age. 
Ehud the judge seems to have been a centenarian at 
least ; for after the conquest of the Moabites the Holy 
Land had rest for eighty years under his government ;? 
he was a bold and active man, who had in a manner 
devoted himself for the people. 

4. Job after the restoration of his prosperity lived 
140 years ;? and before his afflictions he was old enough 
to have grown-up sons ; he was a man politic, eloquent, 
charitable, and a model of patience. Eli the priest 
lived ninety-eight years ;* a corpulent man, of a quiet 
temper, and indulgent to his children. Elisha the 
prophet seems to have been above 100 at his death, 
since we find that he lived sixty years after the as- 
sumption of Elijah, and at that time the boys mocked 
him as a bald-head. He was a vehement and severe 
man, a strict liver, and a despiser of riches. Isaiah 
the prophet seems to have been a centenarian, for he 
is found to have exercised the gift of prophecy for sev- 
enty years; but the time he commenced to prophesy 
and the time of his death are both uncertain. He was 
a man of wonderful eloquence, and the evangelical 
prophet, being full of God’s promises of the New Tes- 
tament, as a skin full of sweet wine. 

5. Tobias the Elder lived 158 years: the Younger, 
127 years ;® both men compassionate and charitable. 
At the time of the captivity likewise, many of the 
Jews who returned from Babylon appear to have 
been of a great age; since (though there was an in- 


1 Josh. xxiv. 29. 2 Judges, iii. 30. 8 Job, xiii. 16. 
41 Sam. iv. 15. § 2 Kings, ii. 23. 6 Tobit, xiv. 11. 14. 


“HISTORIA VITZ ET MORTIS.” 51 


terval of seventy years) they are said to have remem- 
béred both temples, and to have wept for the disparity 
between them.! After the lapse of several ages, in the 
time' of our Saviour, Simeon is found to have reached 
90 years ; a religious man, full of hope and expecta- 
tion. At the same time likewise Anna the prophetess 
is proved to have lived more than 100 years ;? for she 
had lived with her husband for seven years, and been 
a widow for eighty-four, and to these must be added 
the years of her virginity, and those which followed 
her prophecy of our Saviour. She wasa holy woman, 
passing her life in prayer and fasting. 


6. The instances of longevity mentioned in heathen 
authors are not to be depended on; both by reason of 
the fables, to which relations of this kind are very 
prone, and the fallacies in the calculations of years. In 
the accounts extant concerning the Egyptians there is 
certainly nothing remarkable as to longevity. For the 
longest reign of any of their kings did not exceed fifty 
or fifty-five years ; which is nothing, seeing that mod- 
ern reigns are sometimes as long. The kings of Arca- 
dia are fabulously reported to have been very long- 
lived.2 Certainly it is a mountainous and pastoral 
country, and the mode of life pure and uncorrupted ; 
but yet, seeing that Pan was its tutelar deity, every- 
thing belonging to it appears to have been Panic, 
superstitious, and fabulous. 

7. Numa the Roman king was an octogenarian ;4 a 
man peaceful, contemplative, and devoted to religion. 
M. Valerius Corvinus was a centenarian ; since forty- 


1 Ezra, iii. 12. 2 St. Luke, iii. 36, 37. 
8 Pliny, vii. 49. 4 Lucian, Macrobii, 8. 
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six years elapsed between his first and sixth consul- 
ship. He was a very brave and warlike man, affable, 
popular, and always fortunate. 

8. Solon the Athenian lawgiver, and one of the 
seven wise men, lived for more than 80 years.2 He 
was a man of noble spirit, but popular, and devoted to 
his country; at the same time learned, and yet not 
averse to pleasure and the softer kind of life. Epimen- 
ides of Crete is said to have lived 157 years; but the 
case has something of prodigy in it, since for fifty- 
seven of them he is said to have lain concealed in a 
cave.2 Half a generation after this, Xenophanes of 
Colophon lived 102 years, or even longer; for he left 
his native country at twenty-five, travelled full seventy- 
seven years, and then returned ;* but how long he 
lived after his return does not appear. He was a man 
who wandered no less in his mind than in his body ; 
so that in consequence of his opinions his name was 
changed from Xenophanes to Xenomanes; he was 
doubtless a man of vast conceptions, breathing nothing 
but infinity. 

9. Anacreon the poet lived beyond 80;5 a man 
amorous, voluptuous, and a wine-bibber. Pindar the 
Theban completed his 80th year;® a sublime poet, 
with a certain novelty and originality of mind, and a 
great worshipper of the gods. Sophocles the Athenian 
lived to the same age ;’ a poet of a lofty style, entirely 
devoted to writing, and neglectful of his family. 

10. Artaxerxes the Persian king lived 94 years ;° 
a man of a dull intellect, averse to important business, 


1 Pliny, vii. 49. 2 Diog. Laert. i. 62. 
8 Pliny, vii. 49. 4 Diog. Laert. ix. 19. 
5 Lucian, Macrob. 26. 6 Fabricius, Biblioth. Greca, ii. 14. 


7 Lucian, Macrob, 34. 8 Lucian Macrob. 15. 
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loving glory much, but ease more. Agesilaus, king of 
Sparta, at the same period attained to 84 years;} a 
moderate man, and a philosopher among kings; but 
nevertheless ambitious, warlike, and active both in war 
and business. 

11. Gorgias of Leontini lived 108 years ;? a rhet- 
orician, who made great display of his wisdom, and 
visited many countries, instructing youth for pay ; and 
a little before his death said, ‘‘ that he had no cause to 
complain of old age.” 8 Protagoras of Abdera lived 
90 years. He likewise was a rhetorician, but pro- 
fessed not so much to deal with the whole circle of 
knowledge as to teach civil business and the art of gov- 
ernment; yet he, like Gorgias, was a great traveller. 
Isocrates of Athens completed his 98th year;® being 
likewise a rhetorician, but an extremely modest man, 
who avoided the forum, and only opened his school at 
home. -Democritus of Abdera lived to 109.2 He was 
a great philosopher, and a true student of nature, if 
ever Greek was; a great traveller in countries, but 
a greater still in the works of nature; a diligent ex- 
perimenter; and (as Aristotle objects) a follower of 
similitudes rather than an observer of the laws of argu- 
ment. Diogenes of Sinope lived 90 years;* a man 
free towards others, but despotic over himself, delight- 
ing in poor diet, and patience. Zeno of Citium lived 
98 years ;® a high-minded man, a scorner of opinions, 
of great acuteness, yet not of a troublesome kind, but 
such as rather engaged and took men’s minds than 
constrained them; wherein Seneca afterwards resem. 


1 Plut. in Agesil. p. 618. 2 Pliny, vii. 49. 
8 Cic. de Senect. 5. 4 Diog. ix. 55. 
6 Lucian, Macrob. 23. 6 Diog. Laert. ix. 43. 


7 Diog. Laert. vi. 76. 8 Diog. Laert. vii. 28. 
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bled him. Plato the Athenian fulfilled his 80th year ;} 
a man of a great spirit, but loving quiet, in contempla- 
tion sublime and imaginative, in manners polite and 
elegant, but yet rather composed than merry, and of a 
majestic carriage. Theophrastus of Eresium lived 85 
years ;? a man pleasant for his eloquence and his great 
variety of information ; who only picked out the sweets 
of philosophy and did not meddle with the unpleasant 
or the bitter. Carneades of Cyrene, many years after- 
wards, likewise reached his 85th year; a man of 
easy eloquence, who delighted both himself and others 
with the pleasant and agreeable variety of his knowl- 
edge. Orbilius in Cicero’s time, who was neither a 
philosopher nor a rhetorician, but a grammarian, lived 
nearly 100 years ;‘ first a soldier, then a schoolmaster ; 
a man naturally harsh and rough, both with his tongue 
and pen, and very severe to his pupils. 

12. Q. Fabius Maximus was augur for sixty-three 
years,° and therefore he must have been above eighty 
when he died ; though it is true that in the augurship 
noble birth was usually more regarded than age. He 
was a wise and cautious man, moderate in all his ways 
of life, and uniting courtesy with severity. Masinissa 
the Numidian king exceeded 90 years, and had a son 
after he was eighty-five.® He was a bold man, con- 
fident of fortune, who experienced many vicissitudes 
in his youth, but was uniformly fortunate in his old 
age. M. Porcius Cato lived for more than 90 years,’ 
a man of iron both body and mind, severe in speech, a 


1 Lucian Macrob. 21.; Diog. Laert. iii. 2. 2 Diog. Laert. v. 40. 
8 Diog. Laert. iv. 65.; Luc. Macrob. 20. 
4 Suetonius, De Illustr. Grammat. c. 9. 5 Pliny, vii. 49. 


6 Valerius Maximus, De Gratis. 
7 Cf. Cic. De Senect. 10. and De Amic. 3. 
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lover of party strife, fond of agriculture, and physician — 
both to himself and his family. 

13. Terentia, the wife of Cicero, lived for 108 years ; 1 
a woman oppressed by many sorrows, first by the ban- 
ishment of her husband, then by the quarrel between 
them, and lastly by his final misfortune ; she was like- 
wise often troubled with the gout. Luceia must have 
lived a good deal beyond 100 years ;? since she is said 
to have acted for a full century on the stage, playing 
perhaps at first the part of a girl, and lastly that of 
a decrepit old woman. It is unknown in what year 
of her age Galeria Copiola, who was both an actress 
and a dancer, was first brought on the stage; but 
ninety-nine years after her first appearance she was 
brought back to the stage on the dedication of the 
theatre by Pompey the Great, not now as an ac- 
tress, but as a wonder. And this is not all; for she 
was exhibited again at the votive games in honour 
of Augustus.? 

14. ‘There was also another actress, a little inferior 
in age but of a higher rank, who lived nearly 90 years; 
namely, Livia Julia Augusta, wife of Augustus, mother 
of Tiberius.* For if the life of Augustus was a play 
(as he himself signified, when on his death-bed he told 
his friends to give him a “ plaudite ” as soon as he ex- 
pired), so certainly was Livia an excellent actress, who 
could so well unite obedience to her husband with 
power and authority over her son. She was a cour- 
teous woman, yet matronly, busy, and tenacious of 
power. Junia, the wife of C. Cassius, and sister of M. 
Brutus, lived also to 90; since she lived sixty-four 


1 Pliny, vii. 49. 2 Pliny, vii. 49. 8 Pliny, vii. 49. 
4 Cf. Dio Cassius, p. 621., and Pliny, xiv. 8. 
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years after the battle of Philippi! She was a woman 
of noble spirit and great wealth, unhappy by reason of 
the fate of her husband and her nearest relations, and 
her long widowhood, but yet much respected. 

15. The 76th year of our Lord, in the reign of the 
Emperor Vespasian, is memorable as furnishing a kind 
of calendar of longevity.?- For in this year a census 
(which gives the best and most trustworthy informa- 
tion as to the ages of men) was taken, and in that por- 
tion of Italy which lies between the Apennines and 
the Po there were found 124 men who had reached or 
passed their hundredth year; namely, fifty-four men 
100 years old, fifty-seven men 110, two men 125, four 
men 130, four men 135 or 187, and three men 140. 
Besides these, Parma in particular returned five men, 
of whom three were 120, and two 180 years old; 
Brixillum one man of 125; Placentia one of 131; and 
Faventia, one woman of 132. A town (then called 
Velleiacum), situated on the hills surrounding Pla- 
centia, returned ten, of whom six had completed their 
110th, and four their 120th year; and Ariminum, one 
man aged 150 years, named M. Aponius. 


Admonition. To avoid prolixity, I have thought fit 
both in the instances already recounted and_ in those 
which I am going to recount, to bring forward no 
age less than 80; and I have appended to each a 
character or biographical notice, true and very short, 
but such as in my judgment has some bearing upon 
longevity (which is in no slight degree influenced 
by fortune and habits); either because such per- 
sons are commonly long-lived, or on the contrary 
"1 Tacitus, Ann. iii. 76. 2 Cf. Pliny, vii. 5. 
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because such persons, though not apt to live long, 
yet sometimes may. 


16. Of the Roman, Greek, French, and German 
emperors, up to our time, containing a list of about 
200 princes, only four have been found to reach the 
age of 80. ‘To these we may add the two first emper- 
ors, Augustus and Tiberius; the latter being 78, the 
former 76;! and both of whom might perhaps have 
reached 80, if Livia and Caligula had so willed it. 
Augustus (as has been mentioned) lived 76 years; a 
man of a moderate disposition, vehement in accomplish- 
ing his designs, but in other respects quiet and serene, 
temperate in his diet, but not so in his amours, and 
fortunate in everything. In his thirtieth year he had 
so severe and dangerous an illness that his life was 
despaired of ; when the physician Antonius Musa, after 
all the rest had applied hot remedies as suited for the 
disease, cured him by a contrary system of cold medi- 
cines ;? and this perhaps contributed to his length of 
life. ‘Tiberius lived to be two years older; a man (as 
Augustus said of him®) of slow jaws, that is, of slow 
but strong speech; bloodthirsty, intemperate, and one 
who made lust part of his diet ; and yet he took good 
care of his health, for he used to say that a man must 
be a fool who called in or consulted a physician after 
he was thirty. The elder Gordian lived 80 years, and 
yet died a violent death, before he had scarce tasted 
the sweets of empire. He was a man noble and mag- 
nificent, learned and a poet, and up to the very time 
of his death uniformly fortunate. The Emperor Va- 


1 Suetonius in August. 100., and in Tiber. 73. 
2 Sueton. in August. 81. 8 Sueton. in Tiber. 21. 
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lerian lived 76 years before he was taken prisoner by 
the Persian king Sapor; he lived after his captivity 
seven years in the midst of insult, and in the end died 
a violent death. He was a man of indifferent capacity, 
and not active; but of a somewhat higher reputation 
than he proved himself equal to in action. Anastasius, 
surnamed Dicorus, lived 88 years ; a man of a sedate 
temper, but low-spirited, superstitious and timid. Ani- 
cius Justinianus lived 838 years; an ambitious man, 
personally indolent, but successful and famous through 
the valour of his generals ; uxorious, and not his own 
master, but under the guidance of others. Helena of 
Britain, the mother of Constantine the Great, was an 
octogenarian. She was a woman who never interfered 
in public affairs, either during the reign of her hus- 
band or of her son, but entirely devoted herself to re- 
ligion ; she was high-minded, and always prosperous. 
The Empress Theodora (who was the sister of Zoe, 
the wife of Monomachus, after whose death she reigned 
alone) lived above 80 years. She was a busy woman 
and fond of empire, excessively fortunate, and rendered 
credulous by her prosperity. 

17. From secular princes, I will now turn to the 
principal persons in the Church. St. John, the apostle 
and beloved disciple of our Saviour, lived 93 years ; 
rightly denoted by the emblem of the eagle, breathing 
nothing but divine love, and distinguished as a seraph 
among the apostles by reason of the fervour of his 
charity. St. Luke the Evangelist lived to 84;? an 
eloquent man, a traveller, the inseparable companion 
of St. Paul, and a physician. Simeon the son of Cleo- 
phas, called the brother of our Lord, and Bishop of 


1 Baronius, i. 586. 
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Jerusalem, lived 120 years, and was then cut off by 
martyrdom ; a high-spirited man, stedfast in the faith, 
and full of good works. Polycarp, the disciple of the 
Apostles, and Bishop of Smyrna, seems to have lived 
for more than 100 years before he suffered martyr- 
dom ; a man of high soul, heroic patience, and inces- 
sant in his labours.2 Dionysius the Areopagite, the 
contemporary of the Apostle Paul, seems to have lived 
90 years. From the high flight of his divinity he was 
surnamed ‘the Bird of Heaven;’ and he was no less 
distinguished for his works than for his meditations. 
Priscilla and Aquila, first the hosts of the Apostle Paul, 
and then his fellow-labourers, lived in a happy and 
famous wedlock for at least 100 years, since they were 
alive under the papacy of Sistus I. They were a 
noble pair, and given to all charity ; who, besides other 
great consolations (which were doubtless vouchsafed to 
the early founders of the Church), had this great ad- 
ditional blessing of conjugal union. St. Paul the her- 
mit reached 113 years. He lived in a cave, on such 
simple and hard diet as would appear scarce sufficient 
to support life; passing all his time in meditations and 
soliloquies, and yet not illiterate, or an idiot, but a 
learned man. St. Antony, the first founder, or (ac- 
cording to some) the restorer of the monkish orders, 
reached the age of 105;% a devout man, and contem- 
plative, but yet a good man of business; his manner 
of life was rough and austere, but yet he lived in a 
kind of glorious solitude, and not without authority. 
For he both had his monks under him, and moreover- 
many Christians and philosophers came to visit him, as 


1 Eusebius, Hist. iii. 29. 2 Eusebius, Hist. iv. 15. 
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a living image, not without some feelings of adoration. 
St. Athanasius was above 80 when he died; a man 
of invincible firmness, always commanding fame, and 
never giving way to fortune ; free towards those above 
him, courteous and acceptable to those below; prac- 
tised in contentions, and both courageous and prudent 
therein. St. Jerome, by the authority of most writers, 
exceeded 90 years; a powerful writer and a manly 
speaker ; learned both in languages and sciences, and 
a great traveller. In his old age he was more austere 
in his living ; but though his life was private his spirit 
was high, and his light shone far out of his obscurity. 

18. The Popes of Rome, up to the present time, are 
m number 241. Of these only five have reached or 
exceeded 80; but many of the early popes had their 
natural life cut short by martyrdom. John XXIII, 
Pope of Rome, completed his 90th year; a man of a 
restless disposition, who being fond of change altered 
many things, some to the better, not a few merely to 
something else ; but a great accumulator of wealth and 
treasure. Gregory XII., who was created Pope dur- 
ing a schism, a kind of ‘an interrex, died in his 90th 
year ; but his papacy was so short, that I find nothing 
to observe concerning him. Paul III. lived to 81; a 
man of sedate temper and deep wisdom, a learned man 
and an astrologer, and very careful of his health ; but, 
like the old priest Eli, indulgent to his relations. Paul 
IV. lived 83 years; a man naturally harsh and severe, 
of a haughty and imperious spirit, of a passionate tem- 
per, but eloquent and ready of tongue. Gregory XIII. 
likewise reached the same age; a truly good man, 
sound in mind and body, politic, temperate, and full of 
good and charitable works. 
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19. The cases which follow are promiscuous in their 
order, more doubtful in authority, and more scanty in 
observation. Arganthonius, king of Cadiz in Spain, 
lived 130 or (according to some) 140 years, for eighty 
of which he was on the throne.) Of his manners, 
habits of life, and the time in which he lived, nothing 
is recorded. Cinyras, king of Cyprus, is said to have 
lived 150 or 160 years in that island, then reputed 
happy and voluptuous. Two Latin kings of Italy, 
father and son, are said to have lived 800 and 600 
years respectively ; but this is only recorded by certain 
philologists, who (though otherwise credulous enough) 
have themselves doubted the truth of this story, nay, 
rather condemned it.2 Some kings of Arcadia are 
mentioned as having lived 300 years. The country 
certainly is well adapted for long life, but perhaps 
the matter is exaggerated by fables. There is a story 
of one Dando in Illyria who lived 500 years, without 
any of the inconveniences of old age.® It is said that 
among the Epu, which is a part of tolia, all the peo- 
ple are very long-lived, many of them having been 
known to live 200 years. One of them especially, by 
name Litorius, a man of gigantic stature, had reached 
to 800.6 On the-top of Mount Tmolus (anciently 
called Tempsis) many of the inhabitants are said to 
have lived 150 years.’ The Essenes among the Jews 
are related to have generally lived above 100 years ;° 
but that sect lived on a very simple diet, after the 
Pythagorean order. Apollonius of Tyana exceeded 

1 Cie. De Senec. 19.; Herod. i. 163.; Val. Max. viii. 13.; Pliny, vii. 49. 
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100 years;! a man beautiful for his age, and truly 
wonderful ; regarded as a god by the heathens, as a 
sorcerer by the Christians ; a Pythagorean in his diet, 
a great traveller, of immense renown, and worshipped 
almost as a god; nevertheless towards the close of his 
life he had to undergo accusations and disgrace, though 
he contrived to escape in safety. But lest his lon- 
gevity should be attributed to his Pythagorean diet 
alone, and to show that he derived some of it from 
his family, it may. be mentioned that his father likewise 
lived 130 years. It is certain that Q. Metellus lived 
upwards of 100 years;? and after a successful admin- 
istration of several consulships, being in his old age 
made Pontifex Maximus, he held that sacred office for 
twenty-two years; yet his.voice never faultered in 
repeating the vows, neither did his hands tremble in 
performing the sacrifices. Appius Cacus was certain- 
ly very old, but his age is not recorded.2 He was 
blind for the greater part of his life ; but no way soft- 
ened by this misfortune, he governed a numerous fam- 
ily, a great retinue of clients, nay, the state itself, with 
a vigorous hand. Nay, in his last days, when carried 
on a litter into the senate, he spoke most earnestly 
against making peace with Pyrrhus. The beginning 
of his speech is very memorable, as showing the invin- 
‘cible strength and vigour of his mind: ‘ For these 
many years,” said he, ‘conscript fathers, have I borne 
my blindness with extreme impatience; but now I 
could even wish myself deaf also, when I hear you 
talking of such dishonourable counsels.” * M. Perpenna 
lived 98 years; having survived all those whose vote 
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he as consul had asked in the senate (that is, all the 
senators during his year of office) ; and also, with the 
exception of seven, all those whom a little after as 
censor he had elected into the senate.! Hiero, king 
of Sicily in the time of the second Punic war, was 
almost a centenarian;? a man moderate both in his 
government and manners, a worshipper of the gods, 
a strict observer of friendship, liberal, and uniformly 
fortunate. Statilia, of a noble family, in the time 
of Claudius, lived 99 years; Clodia, the daughter 
of Ofilius, 115.4 Xenophilus, an old Pythagorean 
philosopher, lived 106 years ;® a hale and vigorous 
old man, with a great reputation among the people 
for learning. ‘The Corcyreans were anciently reput- 
ed long-lived, but now their age is of the ordinary 
length. Hippocrates of Cos, the famous physician, 
lived 104 years, and by the length of his life approved 
and credited his own art. He was aman of wisdom 
as well as learning, much given to experiments and 
observation, not striving after words or methods, but 
picking out the very nerves of science and so setting 
them forth. Demonax, a philosopher (both by practice 
and profession) in the time of Adrian, lived almost to 
100; a man ‘of high mind and master of his mind, 
and that truly without affectation ; a despiser of the 
world, but courteous and polite. When his friends 
asked him about his burial, he replied, “« Take no care 
about my burial, for stench will bury a corpse.” “ Do 
you wish, then,” said they, ‘to be thrown out to the 
dogs and birds?” ‘If,” said he, “in my lifetime I 
did my best to benefit man, what harm is there if, 


1 Pliny, vii. 49. 2 Val. Max. viii. 13. 8 Pliny, vii. 49. 
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when I am dead, I likewise do something for the ani- 
mals?’ A people of India called Pandore are very 
long-lived, lasting even for 200 years.!. They say also 
(which is more strange) that their hair, which is nearly 
white in boyhood, turns black in old age, before it 
grows hoary; though indeed it is common everywhere 
for light hair in the boy to turn darker in the man. 
The Seres likewise, another Indian people, with their 
palm-wine, are reputed to live as long as 180 years. 
Euphranor the grammarian continued to teach in his 
school till he was above 100.8 The elder Ovid, the 
father of the poet, lived 90 years; he was of a differ- 
ent character from his son, as he despised the Muses 
and dissuaded his son from poetry.* Asinius Pollio, 
the friend of Augustus, exceeded 100 years. He was 
a man extremely luxurious, eloquent, and devoted to 
literature ; but yet violent, proud, cruel, and selfish. 
It is a common idea that Seneca was very old, and no 
less than 114. But this cannot be true; for far from 
being a decrepit old man when he was appointed tutor 
to Nero, he was on the contrary exceedingly active in 
the government. Besides, a little before, in the mid- 
dle of the reign of Claudius, he was banished for adul- 
tery with some noble ladies, a thing not compatible 
with such an age. Johannes de Temporibus among all 
the men of later times is by tradition and common re- 
port reputed long-lived, even to a miracle or rather a 
fable, his age being said to be above 300. He was by 
birth a Frenchman, and served under Charlemagne. 
Gartius of Aretium, great grandfather to Petrarch, 
lived 104 years. He always enjoyed good health, and 
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at the end felt a decay of strength rather than any 
malady ; which is the true dissolution by old age. 
Many Venetians of high rank were long-lived ; as the 
Doge Franciscus Donatus, Thomas Contarenus and 
Franciscus Molinus procurators of St. Mark, and others. 
But the most memorable instance is that of the Vene- 
tian Cornaro, who being of sickly body in his youth, 
began for the sake of his health to measure his meat 
and drink by weight. This custom led by degrees to 
a fixed diet, and the diet to a very long life, of even 
more than 100 years,! with unimpaired faculties and 
constant health. Guillaume Postel, a Frenchman, in 
_ our time, lived nearly 120 years; the top of his mous- 
tache being still -black, and not at all grey. He was 
a man of disordered brain and unsound mind, a great 
traveller and mathematician, and somewhat tainted 
with heresy. 

20. In England I imagine there is scarce any village 
of any size in which an octogenarian man or woman 
may not be found. A few years ago, at a May-game 
in Herefordshire, a morrice dance was performed by 
eight men, whose united ages made up 800 years ; 
some of them exceeding 100, by as much as others 
fell short. 

21. In Bethlehem hospital in the suburbs of Lon- 
don, instituted for the support and custody of lunatics, 
there are found from time to time madmen who live 
toa great age. 

22. The ages of nymphs and demons of the air, who 
are represented as mortal, yet as very long-lived (a 
thing that has been admitted by the superstition and 
credulity of the ancients, and even by some in modern 
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times), I hold to be fables and dreams; especially as 
they agree neither with philosophy nor religion. 

And so much for the history of longevity in man 
considered in individual cases or next to individual. I 
will now proceed to observations by certain heads. 

23. The lapse of ages and the succession of genera- 
tions do not appear to have at all diminished the length 
of life. For from the time of Moses to the present day 
the course of man’s life has stood at about eighty 
years, not gradually and insensibly declining, as might 
have been expected. There are periods indeed in 
every country when men are longer or shorter lived. 
Longer generally, when they are less civilised, live on 
simpler diet, and are more given to‘bodily exercise ; 
shorter, when they are more civilised and given more 
to ease and luxury; but these things come and go in 
their turns; the succession of generations has noth- 
ing to do with them. And no doubt the same holds 
good with the other animals ; since neither oxen nor 
horses, nor sheep and the hike, have become more 
short-lived in these latter times. Therefore the 
great diminution of age was caused by the flood ; and 
may perhaps by the hke great accidents (as they call 
them), such as particular inundations, long droughts, 
earthquakes and the like, be caused again. And: this 
seems to hold good likewise in the size or stature of 
the body. For neither has this deteriorated through 
the succession of generations; though Virgil (follow- 
ing the common opinion) prophesied that posterity 
would be smaller than the men of that age; and 
therefore in speaking of the ploughing of the Aima- 
thian and Amonian fields, he says, “the husband- 
man will wonder at the huge bones that shall be dug 
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up.”1 It is certain indeed, from remains found in 
old tombs and caverns in Sicily and elsewhere, that 
men of gigantic stature formerly existed; but now for 
3000 years, a time whereof our information is certain, 
no instance of the kind has occurred in those places. 
But yet in this, as in the former case, certain changes 
have taken place by reason of the manners and cus- 
toms of the people. And these things are the more to 
be observed, because an idea has settled itself in the 
minds of men that a continual decline is going on, both 
in the length of life and the’ size and strength of the 
body, and that everything decays and deteriorates.? 

24. Men generally live longer in cold and northern 

climates than in warm ones. And this must needs be; 
for the skin is tighter, the juices of the body less easily 
dissipated, the spirits less eager to consume and more 
easily repaired, and the air, as being only slightly 
warmed by the sun’s rays, less predatory. But below 
the equinoctial line, where there are two summers and 
two winters, and a greater equality in the lengths of 
day and night, men likewise (if nothing else prevents 
them) live to a considerable age, as in Peru and Cey- 
lon? 

25. Islanders generally live longer than those that 
live on continents. Men do not live so long in Russia 
asin the Orkneys, nor so long in Africa, though in the 
same latitude, as in the Canaries and Azores. The 
Japanese likewise live longer than the Chinese, though 
the latter have a mania for long life. And in this there 
8 no wonder, seeing the sea-breeze warms and cher- 
ishes in cold countries, and cools in hot. 


1 Virg. Georg. i. 497.: ‘‘ Grandiaque effossis mirabitur ossa sepulcris.” 
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26. Inhabitants of high places live longer than of 
those which lie low; especially if they are not the tops 
of hills, but lands generally elevated, like Arcadia in 
Greece, and part of A‘tolia, where the natives were 
very long-lived. The same would hold good of moun- 
tains themselves, because of the greater clearness and 
purity of the air, if it were not for an accident; name- 
ly, that the air is tainted by the vapours rising from the 
vallies and resting there. Among the snow-mountains 
therefore no remarkable longevity is found ; not in the 
Alps, nor the Pyrenees, nor the Apennines; but on 
the lower hills and even in vallies men are more long- 
lived. However, on the tops of the mountains run- 
ning towards Ethiopia and Abyssinia, where, as the 
soil consists of sand, little or no vapour settles on the 
mountains, men are very long-lived, and even at this 
day often complete 150 years. 

27. Marshes and fens, especially if they are flat, are 
favourable to natives, but prejudicial to strangers, as 
far as longevity is concerned. And what may appear 
strange, salt marshes which are covered at high water 
are less healthy than those of fresh water. 

28. The particular countries remarkable for the lon- 
gevity of their inhabitants are Arcadia, Aitolia, India 
on this side of the Ganges, Brazil, Ceylon, Britain, 
Treland, the Orkneys, and the Hebrides. As for that 
which is said by one of the ancients, that the Ethio- 
pians were long-lived, it is report of no value.? 

29. The salubrity of the air, especially in any de- 
gree of perfection, is a mysterious thing, and better 
discovered by experiment than by discourse and con- 
jecture. The experiment may be tried by a lock of 

1 Pliny, vii. 2. Herod. iii. 23. 
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wool, if, on being exposed for a few days to the open 
air, it loses little weight; or by a piece of meat re- 
maining long fresh; or by the water in a thermometer 
rising and falling through a small space. Of these 
things and the like make further inquiry. 

30. The equality of the air, as well as the goodness 
and purity, is important for longevity. Variety of hill 
and valley, though pleasant to the eye and the sense, is 
suspected with regard to longevity; but a plain mod- 
erately dry, yet not too barren or sandy, nor entirely 
devoid of trees and shade, is most adapted to long life. 

31. Inequality of the air, as has been just now said, 
is bad for dwelling in; but change of air in travelling, 
when one is accustomed to it, is good, and therefore 
great travellers have been long-lived. So likewise 
men who have passed their whole lives in the same 
cottage or on the same spot, are long-lived. For the 
_ air to which a man is accustomed is less predatory; but 
change of air is more nourishing and restoring. 

32. Though it has been observed that the continua- 
tion and number of generations have nothing to do 
with the length and shortness of life, yet the imme- 
diate condition of the parents, both on the father’s and 
mother’s side, is doubtless very important. Some are 
begotten by old men, some by young, and some by 
men in the prime of life; some when their fathers are 
healthy and well-disposed, others when weak and sick- 
ly; some when full or drunk; others after sleep, or in 
the morning ; some again after a long intermission, and 
others after a frequent repetition of the conjugal act ; 
some (as generally in the case of bastards) in the heat 
of passion, others when desire begins to cool, as in the 
case of long-married couples. The same things must 
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be considered on the mother’s side, together with her 
condition, health, and diet while she is with child, and 
the time of gestation, whether it be ten months or less. 
To reduce all this to a rule for longevity is difficult, 
and the more so because what a man would think best 
may perhaps prove the worst. For that alacrity in 
generation which produces children strong and active 
will have a tendency to stop longevity, by reason of 
the acrimony and inflammation of the spirits. I have 
before observed, that to have more of the mother’s 
blood contributes to longevity; and in like manner I 
suppose everything in moderation to-be the best; con- 
jugal affection to be better than meretricious; the 
morning to be the best time for generation ; and a state 
of body not too lusty and full, and the like. It should 
also be well observed that a robust habit of body in the 
parents is better for them than for the child, especially 
in the mother. Plato therefore judged wrongly that 
the virtue of generations was impaired, because women 
did not use the same mental and bodily exercises as 
men.! For the contrary is true, and the difference of 
strength between the male and female is most benefi- 
cial to the child; and the more delicate or tender the 
mother or nurse is, the more nourishment does she af- 
ford to the child. The Spartan women, who did not 
marry before twenty-two (or twenty-five, according to 
some“), and were therefore called Andromane, did not 
produce a nobler or more long-lived offspring than the 
Roman, Athenian, or Theban women did, who were 
marriageable at twelve or fourteen. And if there was 
anything remarkable in the Spartans, it was rather due 
to their simple hving than to the late marriage of the 
1 Plato, Rep. v. § 3. 2 Plutarch, Comp. Lycurg. cum Numa, i. p. 77. 
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women. But experience shows, that some families are 
for a time long-lived ; so that longevity, like diseases, 
is for certain periods hereditary. 

33. Persons of fair complexion, skin, and hair, are less 
long-lived than those who are dark, red, or freckled. 
Too high a colour in youth is not so good a sign of 
longevity as paleness. A hard skin is better than a 
soft one; and herein I do not mean that thick and 
‘spongy skin, called the goose-skin, but one which is 
both hard and close; and a deep wrinkled brow is a 
better sign than a smooth and shining one. 

384. Rough and bristly hair gives a better prospect 
of long hfe than that which is soft and delicate. Curls 
also, if they be stiff, indicate the same; but the con- 
trary if soft and glossy. Likewise thick curls are bet- 
ter than long locks. 

35. Early or late baldness is a thing immaterial ; for 
many bald men have been long-lived. Nor are early 
grey hairs (though they appear to be the precursors of 
old age) any sure sign; for many who have turned 
grey early have lived late. Nay, premature greyness 
without baldness is a sign. of longevity ; but the con- 
trary if it be attended with it. 

36. Hairiness of the upper parts of the body is a 
sign of short life; and men with hairy breasts, like 
manes, are short-lived; but hairiness in the lower 
parts, as the thighs and legs, indicates longevity. 

37. Taliness of stature (unless it is excessive), in a 
body well made and not too slender, but especially if it 
is accompanied by activity, is a sign of long life. But, 
on the contrary, men of short stature live longer, if 
they are less active, and slower of motion. 


38. With regard to the proportion of the body ; 
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those who are short in the body but long in the legs 
live longer than those who are long in the body and 
short in the legs. So likewise, those who are wider 
below and narrower above, the body rising as it were 
to a point, are more long-lived than men with broad 
shoulders, who taper downwards. 

89. Leanness, if the passions are settled, calm, and 
easily controlled ; or a full habit, if they be choleric, 
excitable and obstinate, betoken a long life. In youth 
corpulency foreshows an early death, but in old age it 
is more indifferent. 

40. To grow long and slowly is a sign of longevity, 
and the taller the stature the better the sign. But, on 
the other hand, rapid growth to a great stature is a 
bad sign, but to a shorter stature less bad. 

41. Firmness of flesh, a muscular and sinewy body, 
buttocks not spread out more than is required for sit- 
ting, and veins somewhat prominent, indicate a long 
lite ; the contrary to these a short one. 

42. A head small in proportion to the body ; a mod- 
erate-sized neck, neither too long and slender, nor too 
thick and sunk into the shoulders; wide nostrils, what- 
ever the fori of nose; a large mouth; ears gristly, 
not fleshy ; teeth strong and close set, not weak and 
scanty, are sigus of long life; and much more so if 
new teeth come late in life. 

43. A broad chest, but rather drawn in than promi- 
nent ; shoulders somewhat round and bowed (as they 
call it) ; a flat stomach ; a large hand, with few lines 
in the palm; a short round foot; thighs not very 
fleshy ; and a calf not drooping but firm, are signs of 
longevity. 

44. Eyes rather large, with an iris of a greenish 
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colour ; senses not too acute ; a pulse slow in youth, 
but quicker as age increases; a power of holding the 
breath easily and long; the bowels more costive in 
youth, and looser in old age, are likewise all signs of 
longevity. 

45. On the connection between longevity and the 
times of nativity nothing has been observed worth re- 
cording, except some astrological observations which 
I dismissed in the Topics. An eight months’ child is 
deemed not only not long-lived, but not likely to live. 
Children born in the winter are considered to live long. 

46. A Pythagorean or monastic diet according to the 
stricter rules, or one exactly regulated like that of 
Cornaro, seems to have a strong tendency to prolong 
life. Yet on the other hand, of such as live freely and 
in the common way, the greatest gluttons, and those 
most devoted to good living, are often found the most 
long-lived. The middle diet, which is esteemed tem- 
perate, is commended, and contributes to health, but 
not to longevity. For the stricter diet generates few 
spirits, and those of a sluggish nature, which consume 
the body less; and the freer diet affords abundant 
nourishment, which restores the body more ; but the 
middle dict does neither. For where extremes are 
prejudicial, the mean is the best; but where extremes 
are beneficial, the mean is mostly worthless. But the 
strict diet likewise requires watching, lest the spirits 
being few should be oppressed by too much sleep; little 
exercise, lest they should be discharved ; and chastity, 
lest they should be exhausted. But the full dict on 
the contrary requires plenty of sleep, frequent exercise, 
and seasonable use of venery. Baths and ointments 
such as have been in use are more suited for luxury 
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than the prolongation of life. But all these subjects I 
will discourse of more fully when I come to inquire of 
intentions. In the mean time we should not neglect 
the advice of Celsus,! a wise as well as a learned phy- 
sician, who advises variety and change of diet, but 
with an inclination rather to the liberal side; namely, 
that a man should at one time accustom himself to 
watching, at another to sleep, but oftener to sleep; 
sometimes fast and sometimes feast, but oftener feast ; 
sometimes strenuously exert, sometimes relax the fac- 
ulties of his mind, but oftener the latter. But doubt- 
less a well-regulated diet most contributes to the pro- 
longation of life; and I never met a very old man, 
who on being asked had not observed some peculiarity 
of diet ; some one thing, some another. I remember 
an old man above a hundred, being brought as a wit- 
ness about some ancient prescription, who when at the 
end of his evidence he was familiarly asked by the 
judge, ‘“‘ what means he had taken to live so long,” 
answered unexpectedly, and amidst the laughter of the 
audience, ‘“‘ By eating before I was hungry, and drink- 
ing before I was thirsty.” But of these things (as I 
said) I will speak hereafter. 

47. A life spent in religious and holy offices seems 
to contribute to longevity. This kind of life is at- 
tended with leisure, admiration and contemplation of 
heavenly things, pure joys, noble hopes, salutary fears, 
sweet sorrows, and lastly, continued renewals, by ob- 
servances, penances and atonements, which have all a 
strong tendency to prolong life. And if besides these 
there is a strict diet to harden the substance of the 
body, and lower the spirits, no wonder if remarkable 


1 Celsus, i. 1. 
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longevity ensue ; like that of Paul the Hermit, Simeon 
Stylites the columnar anchorite, and many other her- 
mits and anchorites. 

48. Next to this life comes that of letters, as that of 
the philosophers, rhetoricians, and grammarians. Here 
also life is passed in leisure, and in meditations which, 
having no relation to the affairs of life, breed no anx- 
iety, but delight by their variety and freedom. These 
men live as they please, passing their days and hours 
in the things they like best, and mostly in the company 
of youth, which is more cheerful. But there is a great 
difference in the longevity of philosophers, according 
to their different tenets. The best philosophies for the 
purpose are those which have some touch.of supersti- 
tion, and deal with sublime contemplations, as the 
Pythagorean and Platonic ; those likewise which com- 
prised within themselves the survey of the universe, 
the variety of nature, unbounded, deep and noble 
thoughts concerning the infinite, the stars, the heroic 
virtues, and the like, were good, as were those of De- 
mocritus, Philolaus, Xenophanes, the astrologers and 
the stoics; and so were those which contained no deep 
speculation, but from common sense and common opin- 
ions discussed questions calmly on either side, without 
any laborious inquiry. Such were the sects of Car- 
neades and the academicians, the rhetoricians and gram- 
marians. But on the other hand, philosophies dealing 
with troublesome subtleties, dogmatic, weighing and 
wresting everything to the standard of certain princi- 
ples; and lastly, those that were crabbed and narrow, 
were bad; and such were mostly the sects of the peri- 
patetics and schoolmen. 


49. A country life is likewise adapted to longevity. 
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It is much out of doors and in the open air, not in- 
dolent but active, living generally on fresh and home- 
made food, and free from care and envy. 

50. I have also a good opinion of a military life in 
youth. Many famous warriors have certainly been 
long-lived, as Corvinus, Camillus, Xenophon, Agesilaus, 
and many others both ancient and modern. And it 
doubtless tends to longevity to have all things growing 
smoother and easier as age comes on: so that a youth 
spent in toil may sweeten old age. ‘The military pas- 
sions likewise, excited in the desire for contest and the 
hope of victory, appear to me to infuse such a warmth 
into the spirits as is advantageous to longevity. 


MEDICINES FOR THE PROLONGATION OF LIFE. 


In connection r *os 
Tn connection The present system of medicine only re- 


Article of gards the preservation of health and the 
Transition. cure of diseases; but of the things that 
properly relate to longevity it makes little mention, 
and only by the way. I will however set forth the 
medicines of note in this kind, namely, those that are 
called “ cordials.” For it is probable that remedies 
taken to defend and fortify the heart, or more correctly 
the spirits, against poisons and diseases, may, if judi- 
ciously selected and transferred to diet, tend likewise in 
some degree to prolong hfe; and in doing this I will 
not heap them promiscuously together, as is usually 
done, but select the best. 


1. Gold is used in three forms; either in what is 
called potable gold, or in wine in which gold has been 
quenched, or in substance, as gold leaf and filings. 
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With regard to potable gold, it is now given as a 
strong cordial in dangerous or desperate maladies with 
tolerable success. But it appears to me that the spirits 
of salt by which the solution is made, rather than the 
gold itself, supplies the virtue that is found therein ; 
but this is carefully suppressed. Now if gold could 
be opened without corrosive waters, or by corrosive 
waters (provided they had no poisonous qualities) that 
were afterwards well washed, I conceive it would be a 
useful thing. 

2. Pearls are taken, either in a fine powder or in a 
kind of paste or solution made by the juice of very 
sour and fresh lemons. Sometimes they are given in 
aromatic confections, sometimes in a fluid form. Pearls 
no doubt have some affinity with the shells wherein 
they grow, and perhaps may have nearly the same 
qualities as the shells of crawfish. 

3. Of crystals two are chiefly regarded as cordials, 
the emerald and the jacinth; which are given in the 
same forms as pearls, excepting that, as far as I know, 
their solutions are not used. But I am somewhat 
suspicious of these glassy jewels, by reason of their 
roughness. 


Admonition. J will mention afterwards how far and 
in what manner these things here mentioned may be 
used with advantage. 


4, Bezoar stone is of approved virtue for refreshing 
the spirits and raising a gentle perspiration. The uni- 
corn’s horn has lost its reputation, yet it still stands as 
high as hartshorn, the bone of the stag’s heart, ivory, 
and the like. 
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5. Ambergris is one of the best things for soothing 


and comforting the spirits. 


Here follows an enumera- 


tion of the simple cordials, by name only: their virtues 


being sufficiently known. 


Hot. Saffron: folium 
Indum: lignum aloes: cit- 
ron rind: balm: basil: 
clove gillyflowers: orange 
flowers: rosemary: mint: 
betony: carduus benedic- 
tus. 


Cold. Nitre: roses: vi- 
olets: strawberry plants: 
strawberries : the juice of 
sweet lemons: the juice of 
oranges : the juice of apples: 
borage: bugloss: burnet: 


_ sandal-wood : camphire. 


Admonition. As J am now discoursing only of those 
medicines which may be transferred into diet, all 
strong waters and chemical oils (which as some 
trifler says lie under the planet of Mars, and have a 
violent and destructive power), nay, all acrid and 
pungent spices, are to be rejected ; and it should be 
observed how waters and fluids may be compounded 
from the preceding simples ; not phlegmatic distilled 
waters, nor on the other hand burning waters from 
spirits of wine, but such as are more temperate, yet 
lively, and emitting a grateful vapour. 


6.,I am in some doubt whether frequent bleeding 
tends to longevity ; but I rather incline to believe that 
it does, if it be turned into a habit, and other things 
are favourable thereto. For it discharges the old 
juices of the body and lets in new. 

7. Some wasting diseases likewise, if well cured, do 
in my opinion assist longevity. For the old juices being 
consumed they supply new ones; and as one says, ‘to 
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recover health is to renew youth.” It would be well 
therefore to induce some artificial diseases, as is done 
by strict and emaciating diets, whereof I will speak 
hereafter. 


THE INTENTIONS. 


Inconnection § Having now finished the inquiry accord- 
with the 12th 


13th, and 14th Ing to the subjects, namely, inanimate bodies, 
Articles of In- 

quiry. vegetables, animals, and man, I will draw 
Transition. nearer to the matter and commence an 
inquiry according to intentions ; such as I fully believe 
to be true and proper, and as it were the pathways of 
mortal life. In this part nothing of any value has been 
hitherto’ inquired ; and men’s thoughts concerning it 
have been superficial and unprofitable. For when on 
the one side I hear men talk of comforting the Natural 
Heat, and the Radical Moisture, of meats which breed 
good blood, that is, neither burning nor phlegmatic, 
and of the reviving and refreshment of the spirits, I 
suppose them to be well meaning men who talk thus ; 
but none of these things are effectual for the end. 
But when on the other side I hear discourses on med- 
icines prepared from gold (because forsooth gold is not 
subject to corruption); on the use of precious stones 
to refresh the spirits, by reason of their secret proper- 
ties and brilliancy ; that if balsams and the quintes- 
sences of living creatures could be received and de- 
tained in vessels, there would be good hope of immor- 
tality ; that the flesh of serpents and deer by a kind 
of sympathy have power to renew life, because the 
one casts its slough, the other its horns (they should 
have added likewise the flesh of the eagle, for the 
eagle casts its beak); that a certain man who found 
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an ointment buried in the earth, and anointed himself 
therewith from head to foot, excepting only the soles 
of lus feet, lived in consequence 800 years, free from 
all disease, except swellings on the soles of his feet ; 
that Artefius, when he felt his spirit failmg, drew into 
himself the spirit of a strong young man, thereby kill- 
ing him, but continuing his own life for many years by 
means of that other man’s spirit; when I hear of fortu- 
nate hours, according to the figures of heaven, in which 
medicines for the prolongation of life are to be collected 
and prepared ; of planetary seals by which virtues may 
be extracted and brought down from heaven to pro- 
long life, and such like fables and superstitions, I won- 
der exceedingly that men should be so demented as to 
be imposed upon by them. Lastly, I pity the hard for- . 
tune of mankind in being surrounded on all sides by 
things frivolous and unprofitable. With regard to my 
own Intentions, I trust that they both come close to 
the point, and are far removed from idle and credulous 
superstitions ; being likewise, I conceive, of such a 
nature that while posterity may add much to the things 
which satisfy these intentions, they will find little to 
add to the intentions themselves. 

There are however a few things that are yet of great 
importance, whereof I would have men forewarned. 

First, I am of opinion that the duties of life are 
preferable to life itself. Wherefore, if there be any- 
thing which may exactly answer our intentions, yet 
interferes at all with the offices and duties of life, I 
reject it. I may perhaps make some light mention of 
things of this kind, but I by no means insist upon 
them. For I do not enter into any serious or accurate 
discourse cither of living in caves, like the cave of 
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Epimenides, where the sunbeams and changes of tem- 
perature never penetrate ; or of perpetual bathing in 
prepared liquors; or of shirts and cerecloths so applied 
that the body should always be in a kind of case; or 
of thick covers of paint on the body, after the man- 
ner of savages; or of that exact regulation of food 
and diet which makes the preservation of life its sole 
object, to the neglect of everything else (such as that 
of Herodicus among the ancients,! and Cornaro of 
Venice in our days, though with more moderation) ; 
or of any such strange, nice, and inconvenient matters. 
But I prescribe such remedies and precepts as will 
neither prevent the duties of life, nor hinder and em- 
barrass them too much. 

Secondly, on the other hand, I warn men to give up 
trifling, and not to imagine that so great a work as the 
stopping and turning back of the powerful course of na- 
ture can be: performed by a morning draught, or the 
use of some precious drug ; but to consider it certain 
that a work of this kind must necessarily be very labo- 
rious, and consist of many remedies, and those aptly 
connected with one another. For no man can be so 
dull as to believe that what has never yet been done 
can be done, except by means hitherto unattempted. 

Thirdly, I candidly admit that some of the proposi- 
tions here laid down have not been proved by experi- 
ment (for my course of life permits not of that), but 
are only derived, with what appears to me the best 
reason, from my principles and hypotheses (whereof 
I insert some and reserve others in my mind), and as 
it were cut and dug out of the rock and mine of nature 
herself. Yet I have not been careless, but (seeing that 

1 Plato, Rep. iii. 

VOL. X. 6 
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I was dealing with the body, whereof the Scripture 
says that it is above raiment), have used all prudence 
and circumspection in propounding such remedies, as, 
if by chance they are not fruitful, are at least safe. 

Fourthly, I would have men duly to observe and 
distinguish that the same things which conduce to 
health do not always conduce to longevity. For some 
things which are of use to cheer the spirits and to 
strengthen and invigorate the functions, yet take away 
from the sum of life. Again, there are other things 
very beneficial in prolonging life, yet that are not 
without danger to the health unless guarded against 
by proper means. On these points however, as occa- 
sion requires, I will not neglect to exhibit proper 
cautions and admonitions. 

Lastly, I have thought it mght to propose sundry 
remedies, according to each intention, but the choice 
and order thereof to leave to discretion. For to de- 
scribe exactly the things most suitable to the different 
constitutions of bodies, to the different kinds and re- 
spective ages of life, in what order they are to be 
taken, and how their whole practice is to be adminis- 
tered and governed, would be too long a work, and 
unfit to be published. 

In the Topics I propounded three Intentions ; name- 
ly, the Prevention of Consumption, the Perfecting of 
Repair, and the Renovation of Decay.. But seeing 
that what I am about to say is something more than 
mere words, I will draw out these three Intentions 
into ten Operations : — 

1. The first operation is upon the spirits, to renew 
their freshness. 

2. The second operation is upon the exclusion of air. 
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3. The third operation is upon the blood, and the 
sanguefying heat. 

4. The fourth operation is upon: the juices of the 
body. 

5. The fifth operation is upon the bowels, for the 
extrusion of aliment. 

6. The sixth operation is upon the outer parts of the 
body, for the attraction of aliment. 

7. The seventh operation is upon the aliment itself, 
for the insinuation thereof. 

8. The eighth operation is upon the final act of 
assimilation. 

9. The ninth operation is upon the inteneration of 
the parts after they have begun to dry. 

10. The tenth operation is upon the purgation of the 
old juice, and the substitution of new. 

Of these operations the four first belong to the first 
intention, the four next to the second, and the two 
last to the third. 

But as this part concerning Intentions points to 
practice, under the title of history I will include not 
only experiments and observations, but also counsels, 
~ remedies, explanations of causes, assumptions, and all 
things relating thereto. 


I. 


THE OPERATION UPON THE SPIRITS, THAT THEY MAY 
RETAIN THEIR YOUTH AND RENEW THEIR VIGOUR. 


The Mistory. 
1. The spirits are the agents and workmen that pro- 


duce all the effects in the body. This appears manifest 
both by general consent and by innumerable instances. 
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2. If it were possible for young spirits to be put into 
an old body, it is probable that this great wheel might 
put the lesser wheels in motion, and turn back the 
course of nature. 

3. In every kind of consumption, whether by fire or 
age, the more the spirit of the thing, or the heat, preys 
upon the moisture, the shorter is the duration of that 
thing. This occurs everywhere, and is plain. 

4. The spirits are to be put into such a tempera- 
ment, and such a degree of activity that (as one says) 
they shall not drink and absorb, but only sip the juices 
of the body. 

5. There are two kinds of flames; the one active 
but weak, as the flame of straw or chips, that consumes 
and discharges lighter. substances, but has little effect 
upon the harder; the other strong and steady, as the 
flame of large timber and the like, which attacks like- 
wise hard and tough bodies. 

6. The brisk and yet weak flame dries up bodies, 
and makes them effete and sapless; whilst the strong 
flame softens and melts them. 

7. Of dissipating medicines, some only draw forth 
the thinner parts of tumours, and thereby harden 
them; but some discuss them vigorously, and thereby 
soften them. 

8. Of purging and clearing medicines likewise, some 
carry suddenly off the more fluid parts, and some draw 
the more obstinate and viscous. 

9. The spirits should be clad and armed with such a 
heat that they may prefer rather to pluck asunder and 
undermine the hard and obstinate parts, than to dis- 
charge and carry off such as are weak and prepared ; 
for by this means the body becomes fresh and firm. 
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10. The spirits should be so tempered and ordered, 
as to become in substance dense, not rare ; in heat last- 
ing, not eager; in quantity sufficient for the offices of 
life, not redundant or excessive ; in motion settled, not 
starting or irregular. . 

11. Vapours evidently operate powerfully upon the 
spirits ; as is shown by sleep, intoxication, melancholy 
and mirthful passions, and recovery of the spirits in 
swoons and fainting-fits by odours. 

12. The spirits are condensed in four ways; by put- 
ting them to flight, by cooling, by soothing, or by 
quieting them. And first of their condensation by 
flight. 

13. Whatever puts to flight from all sides drives the 
body to its centre, and therefore condenses. 

14. Opium is by far the most powerful and effectual 
means for condensing the spirits by flight; and next to 
it opiates and soporifics in general. 

15. The power of opium to condense the spirits is 
very remarkable; for perhaps three grains will in a 
short time so coagulate them that they cannot sepa- 
rate, but are quenched and rendered immoveable. 

16. Opium and similar drugs do not put the spirits 
to flight by their coldness (for they have parts mani- 
festly warm), but contrariwise they cool by putting the 
spirits to flight. 

17. The flight of the spirits by means of opium and 
opiates is best seen when they are applied externally ; 
for the spirits instantly retire and will return no more, 
but the part mortifies and turns to a gangrene. 

18. Opiates give relief in great pain, as the stone, or 
amputation of a limb; principally by putting the spirits 


to flight. 
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' 19. Opiates draw a good effect from a bad cause ; 
for the flight of the spirits is bad, but the condensation 
thereof by that flight is good. 

20. The Greeks imputed much to opium, both for 
health, and prolongation of life; but the Arabs still 
more ; so that their higher medicines (which they call 
‘“‘God’s Hands’’) have opium for their basis and prin- 
cipal ingredient, with a mixture of other things to 
counteract and correct the noxious qualities thereof ; 
such are treacle, mithridate, and the like. 

21. All remedies successfully used in pestilential 
and malignant diseases to check and curb the spirits, 
lest they become unruly and turbulent, may be advan- 
tageously transferred to the prolongation of life. For 
the condensation of the spirits, which is best secured 
by opiates, is beneficial in both cases. 

22. The Turks find opium, even in large quantities, 
innocent and cordial, so that they even take it before a 
battle to give them courage. But to us, except in 
small quantities, and with strong correctives, it is fatal. 

23. Opium and opiates are clearly found to excite the 
sexual passion, which shows their power to strengthen 
the spirits. : 

24. Distilled water of the wild poppy being doubt- 
less a mild opiate, is successfully given in surfeit, fevers, 
and various diseases; and let no one wonder at the va- 
riety of its use. For this is common to opiates, as the 
spirits being strengthened and condensed will fight 
against any disease. 

25. The Turks use likewise a kind of herb, called 
“‘coffee,”” which they dry, grind to powder, and drink 
in warm water. They affirm that it gives no small 
vigour both to their courage and their wit. Yet this 


“HISTORIA VITZ ET MORTIS.” 87 


taken in large quantities will excite and disturb the. 
mind; which shows it to be of a similar nature to 
opiates. 

26. There is a certain root, celebrated through all 
the East, called ‘betel,’ which the Indians and others 
use to carry in their mouths, and chew; whereby they 
are wonderfully refreshed, and enabled to endure fa- 
tigues, and throw off disorders, and strengthened for 
sexual intercourse. It appears to be a kind of narcotic, 
because it blackens the teeth exceedingly. 

27. The use of tobacco has immensely increased in 
‘our time. It affects men with a kind of secret pleas- 
ure, so that persons ence accustomed to it can scarce 
leave it off. It tends no doubt to relieve the body, 
and remove weariness; and its virtue is commonly 
thought to lie in this, that it opens the passages and 
draws off the humours. But it may be more properly 
referred to the condensation of the spirits; for it is a 
kind of henbane, and manifestly affects the head, as all 
opiates do. 

28. Humours are sometimes generated in the body, 
which are a kind of opiates themselves; as is found 
in some kinds of melancholy, wherewith if a man be 
seized, he is very long-lived. 

29. Simple opiates, which are likewise called nar- 
cotics and stupefactives, are opium itself, which is the 
juice of the poppy, the plant and seed of the poppy, 
henbane, mandragora, hemlock, tobacco, and night- 
shade. 

30. Compound opiates are, treacle, mithridate, tri- 
fera, ladanum of Paracelsus, diacodium, diascordium, 
philonium, and pills of houndstongue. 

31. From these observations certain directions or 
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advices may be drawn for the prolongation of life, ac- 
cording to this intention, namely, the condensing of the 
spirits by opiates. 

32. From youth upwards, therefore, let there be 
every year a kind of opiate diet. Let it be taken at 
the end of May; for in summer the spirits are most 
wasted and weakened, and there is less fear of cold 
humours. Let the opiate be of a superior kind, not so 
strong as those in use, either as to the quantity of opium 
or to the proportion of very hot ingredients. Let it 
be taken in the morning between sleeps. Let the diet 
at the time be more simple and sparing, without wine, 
spices, or things that produce vapours. Let the medi- 
cine be taken only on alternate days, and be continued 
for a fortnight. Such directions appear to me to an- 
swer the intention satisfactorily. 

33. Opiates may not only be taken through the 
mouth, but likewise inhaled in the form of smoke; 
but it should be such as not to excite the expulsive 
faculty too strongly, nor draw out the humours, but 
only to work upon the spirits within the brain for a 
short time. Wherefore a suffumigation of tobacco, 
lign-aloes, dried leaves of rosemary, and a little myrrh, 
inhaled in the morning through the mouth and nostrils, 
would be very beneficial. 

84. In the powerful opiates, as theriacum, mithri- 
date, and the rest, it would not be amiss, especially in 
youth, to take the distilled waters rather than the bod- 
ies themselves. For in distillation the vapour rises, 
while the heat of the medicine generally settles; and 
distilled waters in the virtues conveyed by vapours are 
mostly good, in others weak. 

35. Some medicines have a degree, weak and secret, 
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and therefore safe, of opiate virtue. These impart a 
slow and abundant vapour, but not malignant, as opi- 
ates do. And hence they do not, put the spirits to 
flight, but yet they collect and somewhat thicken 
them. 

36. The medicines that make opiates‘are, first of all 
saffron and its flowers; then Indian leaf, ambergris, a 
preparation of coriander seed, amomum and pseuda- 
momum, lignum Rhodium, orange-flower water, or bet- 
ter still, the infusion of fresh orange-flowers in oil of 
almonds, nutmegs pricked full of holes and soaked in 
rose-water. 

87. Though opiates, as has been mentioned, are to 
be used seldom and at certain times, yet this secondary 
kind may be taken frequently and in daily diet, and 
will conduce greatly to the prolongation of life. An 
apothecary of Calicut, by the use of amber, is said to 
have lived 160 years; and the nobles of Barbary, where 
the common people are short-lived, are found by a use 
of the same means to be long-lived. Our own ances- 
tors, who were longer-lived than we are, made great 
use of saffron, in cakes, broths, and the like. And so 
much for the first means of condensing the spirits ; 
namely, by opiates and their subordinates. 

88. I now come to inquire into the second way of 
condensing the spirits, namely by cold. For conden- 
sation is the proper work of cold; and it is done with- 
out any malignity, or unfriendly quality. The opera- 
tion, therefore, is safer than by opiates, though some- 
what less powerful, if used only at intervals, as opiates 
are. But then since it may be used in moderation 
familiarly and as a part of daily diet, it has much more 
power than opiates to prolong life. 
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39. Refrigeration of the spirits takes place in three 
ways; by respiration, by vapours, or by aliments. Of 
these the first is the best, but mostly out of our power; 
the second likewise is strong, and yet within our reach; 
the third is weak and circuitous. 

40. Air clear and pure, that has nothing fuligmous 
in it before it is inhaled into the lungs, and not much 
exposed to the sun’s rays, best condenses the spirits. 
Such air is found either on dry mountain tops, or on 
plains open to the wind, yet somewhat sheltered from 
the sun. 

41. With regard to the refrigeration and condensa- 
tion of spirits by vapours, the root of the operation I 
place in nitre, as a thing specially created for this pur- 
pose. To this opinion I am led by the following con- 
siderations. 

42. Nitre is a kind of cold aromatic, as is apparent 
to the sense itself. For it bites and tries the tongue 
and palate with cold, as aromatics do with heat; and it 
is the only one, as far as we know, that does this. 

43. Almost all cold things (at least all things cold 
properly, and not accidentally, as opium) have a weak 
and poor supply of spirit; and, on the other hand, 
things full of spirit are almost all hot. Nitre is the 
only body found in the vegetable world which abounds 
with spirit and yet is cold. For camphor, which is full 
of spirit, and yet produces the effects of cold, refriger- 
ates only by accident; inasmuch as, being thin and 
without acrimony, it assists perspiration in inflam- 
mations. 

44. In the practice of congealing and freezing fluids 
that has lately come into use, by applying snow and ice 
to the exterior of the vessel, nitre is also used, and no 
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doubt excites and strengthens the congelation. It is 
true that common bay salt is likewise used for this pur- 
pose, which rather supplies activity to the cold of the 
snow than gives a coldness itself; I have heard how- 
ever that in hot countries, where there is no snow, 
congelation is produced by nitre alone; but this I have 
not proved. 

45. Gunpowder, which consists principally of nitre, 
is said, when taken in a draught, to inspire courage, 
and to be often used by soldiers and sailors before a 
battle, as opium is by the Turks. 

46. Nitre is successfully administered in burning 
and pestilential fevers to relieve and subdue their 
destructive heats. 

47. Nitre in gunpowder has evidently a great aver- 
sion to flame, which causes that wonderful blast and 
explosion. | 

48. Nitre is found to be as it were the spirit of the 
earth. For it is most certain that any earth, though © 
pure and unmixed with nitrous matter, if it be so laid 
up and covered as to be free from the rays of the sun, 
and produce no vegetable matter, will collect a great 
quantity of nitre. And from this it appears that the 
spirit of nitre is inferior, not only to the spirit of ani- 
mals, but also to the spirit of vegetables. 

49. Animals that drink nitrous water evidently grow 
fat, which js a sign of the cold in nitre. 

50. Land is most enriched by nitrous bodies ; for 
all manure is nitrous, which is a sign of the spirit 
in nitre. . 

51. From this it appears that the human spirits can 
be cooled and condensed by the spirit of nitre, and 
made more crude and less eager. As therefore strong 
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wines, spices, and the like, inflame the spirits and 
shorten life, so, on the other hand, nitre composes and 
restrains the spirits and tends to longevity. 

52. Nitre may be taken in food with salt — ten parts 
of salt to one of nitre; or from three to ten grains may 
be mixed in morning broths or draughts. But in what- 
ever way it is taken, if it only be in moderation, it is 
very beneficial to longevity. 

53. As opium plays the principal part in condensing 
the spirits by flight, and has at the same time its less 
powerful but safer subordinates, which may be taken 
more frequently, and in greater quantity, as was before 
mentioned ; so likewise nitre, which condenses the 
spirits by cold and (as they say now-a-days) by a kind 
of frescour, has its own subordinates. 

54. All things which have a somewhat earthy smell, 
like the smell of pure and good earth, lately turned or 
dug, are subordinates to nitre. The principal of these 
are borage, bugloss, langue de boeuf, burnet, strawberry 
plants, strawberries, raspberries, raw cucumbers, raw 
apples, vine leaves, vine buds, and violets. 

55. Next to these come those which have a cer- 
tain freshness of smell, with a certain inclination to 
heat, yet not entirely devoid of that cooling property. 
Such are balm, green citrons, green oranges, distilled 
rose-water, roasted pears, and pale, red, and musk 
roses. 

56. It should be observed that the subordinates of 
nitre further the intention better in a raw than in a 
cooked state ; because that spirit of cooling is dissipated 
by fire. They are therefore best taken either infused 
in liquid, or raw. 

57. In the same way as the condensation of the 
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spirit by the subordinates of opium is in some degree 
performed by smells, so likewise is that caused by the 
subordinates of nitre. Therefore the smell of the pure 
and fresh earth in following the plough, or digging 
or weeding, is an excellent composer of the spirits. 
Leaves falling in woods and hedges towards the close 
of autumn, and most of all dying strawberry leaves, 
supply a good coolness to the spirits. The smell of 
violets, wallflowers, bean-blossoms, sweet briar, and 
clary, taken while they are growing, 1s of a like na- 
ture. 

58. I knew also a nobleman, who lived to a great 
age, who every morning, directly he awoke, had a clod 
of fresh earth placed beneath his nose for him to smell. 

59. It is certain that the cooling and tempering of 
the blood by cold things, as endive, chicory, hepatica, 
purslane, and the like, do as a consequence cool the 
spirits also; but it is by a slow and indirect process, 
whereas vapours operate immediately. 


So much then for the condensation of the spirits by 
cold. The third process of condensation was said to 
be by that which I call the soothing of the spirits; 
the fourth, by the quieting of their alacrity and over- 
activity. 


60. All things soothe the spirits that are pleasing 
and friendly to them, and yet do not excite them too 
much to go forth; but contrariwise induce a state in 
which the spirits, being as it were contented with 
themselves, enjoy their own society, and betake them- 
selves to their proper centre. 

61. If you recollect the things before set down as 
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subordinates to opium and nitre, there is no need of 
further inquiry on this subject. 

62. With regard to the quieting of the violence of 
the spirits, I will speak of it presently when I come to 
inquire concerning their motions. Now, therefore, 
having spoken of the condensation of spirits (which 
belongs to the substance of them), I come to the de- 
gree of heat therein. | 

63. The heat of the spirits should be, as was said, 
of that kind which is robust but not eager, and loves 
rather to undermine tough and obstinate parts than 
to carry off the weak and thin. 

64. We must be cautious about spices, wine, and 
strong drink, and use them very temperately, with in- 
tervals of abstinence ; and so likewise with regard to 
savory, marjoram, penny-royal, and all herbs which 
bite and burn the palate. For they supply to the spir- 
its a heat not operative but predatory. 

65. Those that yield a robust heat are principally 
elecampane, garlic, carduus benedictus, young water- 
cress, germander, angelica, zedoary, vervain, valerian, 
myrrh, spikenard, elder flower, and chevril. The use 
of these with care and judgment, sometimes in food, 
sometimes in medicines, will satisfy this operation. 

66. It is fortunate likewise that the grand opiates are 
also of great service to this operation, in that they 
yield by composition such a heat as is desired, but can 
scarce be obtained, from simples. For the introduction 
of those intensely hot things (as spurge, pellitory, 
stachys-agra, dragonwort, pistachio nut, castor oil, 
aristolochium, opopanax, ammoniac, gum resin, and 
the like, which cannot be taken internally by them- 
selves), to counteract the narcotic power of opium, 
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constitutes that temper of medicine which is now 
required ; as is well shown in. this, that theriacum, 
mithridate, and the rest, are not acrid and do not bite 
the tongue, but have only a slight bitterness and a 
strong scent, and only betray their heat in the stom- 
ach, and in their subsequent operations. 

67. The sexual appetite often excited, but seldom 
gratified, conduces likewise to this robust heat of the 
spirits; as also do some other passions, of which I will 
speak hereafter. And so much for the heat of the 
spirits in relation to the prolongation of life. 

68. Of the quantity of the spirits, that they be not 
exuberant, and given to ebullitions, but rather stinted 
and moderate (for a small flame does not prey so much 
as a large one), the inquiry will be short. 

69. It seems to be approved by experience that a 
spare and almost Pythagorean diet, such as is pre- 
scribed by the stricter orders of monastic life, or the 
institutions of hermits, which regarded want and pen- 
ury as their rule, produces longevity. 

70. To this kind of life belong water-drinking, a 
hard couch, cold air, a spare diet (that is, of herbs, 
fruits, flesh, and fish, potted and salted rather than 
fresh and hot), a hair shirt, frequent fastings, frequent 
watchings, few sensual pleasures, and the like. For 
all these diminish the spirits and reduce them to such 
a quantity as is only enough for the offices of life; 
whence their depredation is less. 

71. But if the diet shall be a little more generous, 
and without so mueh rigour and mortification, yet so 
long as it is regular and consistent, it produces the same 
result. For in flames likewise we see that a somewhat 
greater flame, if it be steady and calm, consumes less 
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of its fuel than a smaller flame that is blown about, and 
alternatély strong and weak. The regimen and diet 
of Cornaro of Venice has demonstrated this well, see- 
ing that for so many years he ate and drank by exact 
weight, whereby he exceeded 100 years of age, with 
his strength and senses unimpaired. 

72. We should likewise take care that a body fully 
nourished, and not reduced by any of these spare diets, 
does not neglect a seasonable use of sexual intercourse, 
lest the spirits grow too full, and soften and destroy the 
body. So much therefore for a moderate, and as it 
were frugal, quantity of spirits. | 

73. Next follows the inquiry for restraining the mo- 
tions of the spirits; for motion evidently alternates 
and inflames them. This restraint is effected in three 
ways; namely, by sleep, by avoiding strong labour, too 
much exercise, and all fatigue, and by controlling un- 
easy affections. And first concerning sleep. 

74. The story goes that Epimenides slept many years 
in a cave without needing any food; for in sleep the 
spirits are less predatory. 

75. Experience tells us that some animals, as dor- 
mice and bats, sleep through the whole winter in holes 
and corners; such power has sleep to stop vital con- 
sumption. The same likewise is thought to be the 
case with bees and drones, though sometimes deprived 
of their honey; also with butterflies, and flies. 

76. Sleep after dinner, wherein vapours not unpleas- 
ing (as being only the first dews of food) rise to the 
head, is good for the spirits, but bad and prejudicial to 
all other things that relate to the health. In extreme 
old age however the same principle holds with regard 
to food and sleep, for both should be taken frequently, 
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though little at a time. And at the very end of life, 
mere rest, and a kind of perpetual repose, is good, es- 
pecially in the winter. 

77. But as moderate sleep tends to longevity, so 
much more if it be calm and undisturbed. 

78. The procurers of calm sleep are violets, lettuce 
(especially when boiled), syrup of dry roses, saffron, 
balm, apples eaten at bedtime, and'a malmsey toast, 
especially if first infused in musk roses. It would be 
useful therefore to make up some pill or small draught 
of these compounds, and take it familiarly. Things like- 
wise which close up firmly the mouth of the stomach, 
as a preparation of coriander seed, quinces, and roast 
pears, induce sound sleep. But above all for young 
men, and especially for those who have strong stomachs, 
a good drink of cold water at bedtime is beneficial. 


Injanctin. | Of voluntary or procured trances, and 
of thoughts intent and profound (provided they are 
not uncomfortable), I know nothing certain. They 
contribute no doubt to this intention, and condense 
the spirits, even more powerfully than sleep; seeing 
they lull and suspend the senses as much, or even 
more. Of these make further inquiry. And so 
much for sleep. 


79. With regard to motion and exercises ; fatigue 
and all motion and exercise that is too rapid and vio- 
lent, as running, games at ball, fencing, and the like, 
are injurious; as also those exercises in which our 
strength is exerted and strained-to the uttermost, as 
leaping, wrestling, and the like. For it is certain that 
the spirits being distressed either by swiftness of the 
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motion or extreme efforts, become afterwards more 
active and predatory. On the other hand, exercises 
which provoke a motion tolerably strong, yet not too 
rapid, or requiring the uttermost strength, such as 
dancing, archery, riding, playing at bowls, and the 
like, are not injurious but rather beneficial. 


I now come to the affections and passions of the 
mind, to see which of them are prejudicial to longev- 


ity, which profitable. 


80. Great joys attenuate and diffuse the spirits, and 
shorten life ; ordinary cheerfulness strengthens the spir- 
its, by calling them out, and yet not wasting them. 

81. Sensual impressions of joys are bad; rumina- 
tions of joys in the memory, or apprehensions of them 
in hope or imagination, are good. 

82. Joy suppressed and sparingly communicated com- 
forts the spirits more than joy indulged and published. 

83. Grief and sadness, if devoid of fear, and not 
too keen, rather prolong life; for these contract the 
spirits, and are a kind of condensation. 

84. Great fears shorten life. For though both grief 
and fear distress the spirit, yet grief causes only a sim- 
ple contraction; whereas fear, through cares respect- 
ing the remedy and hopes intermixed, causes a turmoil 
and vexation of the spirits. 

85. Suppressed anger is likewise a kind of vexation, 
and makes the spirit to prey upon the juices of the 
body. But anger indulged and let loose is beneficial, 
like those medicines which induce a robust heat. 

86. Envy is the worst passion, and preys on the spir- 
its, which again prey on the body. And it is so much 
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the worse, because it 1s always at work, and (as they 
say) keeps no holidays. 

87. Compassion for another man’s misfortune, which 
does not appear likely to befall ourselves, is good. But 
that which may by some similitude be reflected on the 
person pitying is bad, because it excites fear. 

88. A light shame hurts not, because it slightly con- 
tracts the spirits and then diffuses them; and therefore 
bashful persons are generally long-lived. But shame 
for a great disgrace, and of long continuance, contracts 
the spirits even to suffocation, and is pernicious. 

89. Love, if not unfortunate, and too deeply wound- 
ing, is a kind of joy, and is subject to the same laws as 
were laid down for joy. 

90. Hope is of all affections the most useful, and 
contributes most to prolong life, if it be not too often 
disappointed, but feed the imagination with the pros- 
pect of good. They therefore who set up and propose 
some definite end as their mark in life, and continually 
and gradually advance thereto, are mostly long-lived ; 
insomuch that when they arrive at the summit of their 
hopes, and have nothing more to look forward to, they 
commonly droop and do not long survive ; so that hope 
appears to be a kind of leafyoy, which may be spread 
out over a vast surface like gold. 

91.’ Admiration and light contemplation are of very 
great effect in prolonging life. For they detain the 
spirits on pleasing subjects, and do not permit them to 
become tumultuous, unquiet, and morose. And hence 
all contemplators of nature, who had so many and such 
great wonders to admire, as Democritus, Plato, Par- 
menides, and Apollonius, were long-lived. The rheto- 
ricians likewise, who did but taste matters lightly, and 
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busied themselves rather about light of speech than 
the darkness of things, as Gorgias, Protagoras, Isoc- 
rates, and Seneca, were long-lived. And certainly as 
old men are generally talkative and garrulous, so talk- 
ative persons very often grow to a great age; for it 
betokens a light contemplation, and one that does not 
greatly distress or vex the spirits; whereas subtle, 
acute, and eager inquisition shortens life; for it fa- 
tigues and preys upon the spirits. 


So much then for the motion of the spirits by the 
affections of the mind. But I will add some other 
general observations on the spirits, which do not fall 
under the preceding division. 


92. Particular care should be taken that the spirits 
are not too often dissolved. For attenuation precedes 
dissolution, and the spirit once attenuated is not easily 
recovered again and condensed. Dissolution is caused 
by too great labours, too violent affections of the mind, 
too profuse perspirations, too large evacuations, warm 
baths, and intemperate or unseasonable gratification of 
lust; also by too many cares and disquietudes, and 
anxious expectations; and lastly by malignant diseases, 
and severe pains and anguish of the body. All which 
should (as indeed the common physicians advise) be as 
far as possible avoided. 

93. The spirits are delighted both with things ac- 
customed, and with things new. But it contributes 
wonderfully to preserve the vigour of the spirits if we 
neither use customary things till they glut, nor new 
things before we feel a lively and vigorous appetite for 
them. Care and judgment therefore should be em- 
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ployed to break off customs before they become tire- 
some; and to curb the desire of new things for a sea- 
son till it becomes more strong and quick. Moreover, 
the course of life should, if possible, be so ordered that 
it may have many and various restorations; and the 
spirits may not grow torpid by perpetual intercourse 
with the same things. For though Seneca! said well, 
“A fool is always beginning to live,” yet this folly, 
like many others, contributes to longevity. 

94. It 1s to be observed with regard to the spirits 
(although the contrary course be commonly followed), 
that when men perceive their spirits to be in a good, 
calm, and healthy state (which may be known by a 
quiet and cheerful disposition of mind), they should 
cherish and not change them; but if the spirits are 
in a disturbed and untoward state (as will be shown 
by sadness, heaviness, and other indisposition of mind), 
they should at once subdue and alter them. Now the 
spirits are continued in the same state by restraint of 
the affections, temperance of diet, abstinence frem sex- 
ual intercourse, refraining from labour, and moderate 
rest. ‘They are overpowered and altered by the con- 
trary ; namely, by violent affections, profuse feasting, 
immoderate indulgence of the sexual appetite, arduous 
labours, intense study, and business. It is however 
the common practice of men, when they are the most 
merry and best disposed, to apply themselves most to 
feasting, love, labour, contentions, and business. But 
if a man should wish for long life, he ought (though it 
may seem strange) to adopt the contrary system; for 
good spirits should: be cherished and continued, spirits 
ill disposed should be discharged and altered. 

1 Sen. Ep. 13. 
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95. Ficinus says well, “* That old men, to comfort 
their spirits, should frequently recall and ruminate on 
the acts of their childhood and youth.”! Such re- 
membrance is no doubt the peculiar recreation of all 
old men; and hence it is that they delight in the so- 
ciety of their old schoolfellows, and love to visit the 
places of their education. Vespasian indeed had this 
feeling so strong, that when he was emperor he could 
no way bring himself to change his father’s house, 
humble though it was, lest he should lose sight of fa- 
miliar objects and the recollection of his boyhood. 
Nay, he used on holidays to drink out of a wooden 
cup, tipped with silver, which had belonged to his 
grandmother.? 

96. The thing above all others most pleasing to the 
spirits is a continual advance to the better. Youth 
and manhood should therefore be so ordered as to 
leave new comforts for old age, whereof the principal 
is moderate rest. And therefore old men in honour. 
able places who do not retire to a life of leisure, offer 
violence to themselves. A remarkable instance of this 
is found in the case of Cassiodorus, who had so much 
authority with the Gothic kings of Italy that he ap- 
peared to be the soul and life of their affairs; yet after- 
wards, when nearly eighty years of age, he retired into 
a monastery, where he lived to be a hundred. Here- 
in, however, two cautions are required ; one, that they 
do not wait till the body is entirely worn out and dis- 
eased, for in such bodies all change, even for the better, 
accelerates death; the other, that they do not give 
themselves up to mere inertness, but have something 
to entertain the minds and thoughts in a quiet way ; 

1 Ficinus, De Vit. Prod. 8. 2 Sueton. in Vesp. 2. 
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for which the best kind of amusement is reading, and 
next building and planting. 

97. Lastly, the same action, endeavour, and labour, 
which if undertaken cheerfully and with good will re- 
freshes the spirits, if it be attended with aversion and 
dislike preys upon and prostrates them. It will there- 
fore promote longevity if a man either so arrange his 
life that it shall be free, and pass as he likes, or else 
obtain such command over his mind that, whatever 
necessity fortune may impose, it may rather lead than 
drag him. 

98. Nor must it be forgotten, as bearing on the gov- 
ernment of the affections, that especial care is to be 
paid to the mouth of the stomach, chiefly to prevent 
it from being too much relaxed. For this part has 
more power over the affections, especially the daily 
ones, than either the heart or the brain; excepting 
only such as are caused by powerful vapours, as in 
drunkenness and melancholy. 

99. So much then for the operation upon the spirits, 
that they may retain their youth and renew their fresh- 
ness; which I have paid the more attention to, be- 
cause physicians and other authors are mostly silent 
on these operations ; but principally because the oper- 
ation upon the spirits for the renewal of them is the 
easiest and most compendious way to the prolongation 
of life. And it is most compendious for two reasons ; 
the one, because the spirits act compendiously on the 
body ; the other, because vapours and affections act 
compendiously on the spirits ; so that these go to their 
end as it were in a straight line, other things more 
circuitously. 
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II. 


THE OPERATION UPON THE EXCLUSION OF THE AIR. 


The History. 


1. Exclusion of the external air tends in two ways 
to prolong life. First, because most of all things, next 
to the internal spirit, the external air (although it is as 
life to the human spirit, and contributes very much to 
health) preys upon the juices of the body and hastens 
its desiccation; whence the exclusion of the air con- 
duces to longevity. 

2. The second effect of the exclusion of the air is 
much more deep and subtle ; namely, that the body 
being closed up, and not perspiring, detains the spirit 
within, and turns it upon the harder parts of the body, 
which are thereby rendered soft and tender. 

3. The reason of this process, is explained in the 
desiccation of inanimate bodies. And it may be taken 
for an infallible axiom, that the emission of the spirit 
dries bodies, but the detention thereof melts and soft- 
ens them. And it may be further assumed that all 
heat properly attenuates and moistens, but contracts 
and dries only by accident. 

4. A life in caves and holes, where the rays of the 
sun do not enter, may perhaps tend to longevity ; for 
the air of itself, unexcited by heat, has not much 
power to prey upon the body. Certainly, on looking 
back, it appears from many remains and monuments 
that the size and stature of men were anciently much 
greater than they have been since, as in Sicily and 
some other places; and such men generally lived in 
caves. Now there is some affinity between length of 
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age and largeness of limbs. The cave of Epimeni- 
des likewise passes current among the fables. And I 
suspect that the hfe of the columnar anchorites was 
something like the life in caves, for there neither the 
rays of the sun penetrated, nor did the air admit of 
great changes or inequalities. It is certain that both 
the Simeons, Daniel Saba, and other stylites, were 
very long-lived. Modern anchorites likewise, shut up 
within walls or pillars, are often found long-lived. 

5. Next to the life in caves is the life on mountains. 
For as the heat of the sun does not penetrate into 
caves, so on the tops of mountains, where there is no 
reflection, it has less power. But this must be under- 
stood of mountains where the air is clear and pure ; 
that is, where from the dryness of the vallies mists and 
vapours do not ascend ; as in the mountains that sur- 
round Barbary, where, even at the present day, men 
often live 150 years, as I have observed before. 

6. Now air of this kind in caves and mountains has 
of its own nature little or no predatory power. But 
air such as ours is, rendered predatory by the heat 
of the sun, should as much as possible be excluded 
from the body. 

7. The air is kept off and excluded in two ways; 
first, by closing the pores; secondly, by filling them 
up. 
8. Closing of the pores is assisted by coldness of 
the air itself, by nakedness, which hardens the skin, 
by washing in cold water, and by astringents applied 
to the skin, as mastich, myrrh, and myrtle. 

9. But this operation will be much better served by 
baths, seldom used however (especially in summer), 
consisting of such astringent mineral waters as may be 
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safely applied ; such as chalybeate and vitriol waters ; 
for these powerfully contract the skin. 

10. As for filling up the pores, paints and such like 
thick unctuous substances, and (which may be most 
conveniently used) oil and fat things, no less preserve 
the substance of the body than oil colours and varnish 
preserve wood. 

11. The ancient Britons painted themselves with 
woad, and were extremely long-lived. The Picts like- 
wise had the same custom, and are even supposed by 
some to have derived their name from it. 

12. At this day the natives of Brazil and Virginia 
use to paint themselves, and are said, especially the 
former, to be very long-lived ; insomuch that five years 
ago the French Jesuits met with some of them who 
remembered the building of Fernamburg, which hap- 
pened 120 years before, they being then grown up. 

13. Johannes de Temporibus, who is said to have 
reached the age of three hundred, on being asked how 
he had preserved himself, is reported to have answered, 
*¢ By oil without, and honey within.” 

14. The Irish, especially the wild Irish, are, even to 
this day, very long-lived. In truth, they say that 
within these few years the Countess of Desmond lived 
to 140, and shed her teeth three times. Now the Irish 
have a custom of standing naked before the fire, and 
rubbing and as it were pickling themselves with old 
salt butter. 

15. These same Irish are accustomed to wear shirts 
and linen rubbed with saffron, which, though it was 
introduced to prevent putrefaction, yet I consider tends 
to lengthen life. For saffron is the best thing I know 
for the skin, and to comfort the flesh, seeing it is a 
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wonderful astringent, and has besides an oiliness and 
subtle heat without any acrimony. Indeed I remem- 
ber an Englishman who, on crossing the Channel with 
a bag of saffron, to avoid paying duty, carried it for 
concealment around his stomach, and although before 
he had always been very sea-sick; he was this time 
quite well and felt no nausea. 

16. Hippocrates! advises to wear clean clothes next 
to the skin in winter, but foul and smeared with oil in 
summer. - The reason whereof appears to be, that in 
summer the spirits exhale most, and therefore the 
pores of the skin should be stopped. 

17. I judge therefore that to anoint the skin exter- 
nally with oil, either of olives or sweet almonds, con- 
tributes above everything to longevity. The anointing 
should take place every morning on rising; the oil 
should be mixed with a little bay salt or saffron. It 
should be done lightly with wool or a soft sponge, so as 
not to drop upon the body, but only to touch and 
moisten the skin. | 

18. It is certain that all liquids, even those of an 
oily nature, if in large quantities, draw something out 
of the body; but, on the other hand, in small quan- 
tities they are absorbed by the body. The anointing 
therefore, as I said, should be light, or the shirt itself 
should be smeared with oil. 

19. It may perhaps be objected that this anointing 
with oil here recommended (though it has never been 
used by ourselves, and has been left off by the Italians) 
was formerly familiar to the Greeks and Romans, and 
part of their diet; and yet they were not more long- 
lived than the men of this age. But to this it may be 

1 Hippocr. de Salubri Dizta. 
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justly answered, that oil was only used after bathing, 
except perhaps by the athletes; and hot baths are as 
contrary to this operation as anointings are favourable 
to it; for the former opens while the latter closes the 
pores. Baths therefore, without subsequent anointing, 
are very bad; but anointing without bathing very 
good. Besides, this anointing was practised rather as 
a luxury, or (to view it in its best light) for the sake 
of health ; and with no relation to longevity. There- 
fore they at the same time used precious ointments, 
which, though agreeable and pleasant in themselves, 
are hurtful to this intention by reason of their heat; so 
that Virgil was right in speaking of the use of casia as 
corrupting the use of clear oil. 

20. Anointing with oil in winter contributes to 
health by excluding the cold; in summer, it helps to 
detain the spirits and prevent the dissolution of them, 
and to repel the force of the air, which is then most 
predatory. 

21. Anointing with oil being one of the most power- 
ful operations to advance longevity, I have thought it 
right to add some cautions, lest it endanger the health. 
These are four in number, answering to the four incon- 
veniences which may follow thereon. 

22. The first inconvenience is, that by keeping in 
perspirations it may engender diseases, from excremen- 
titious humours. The remedy to be employed for this 
is by purges and clysters, so that a proper discharge 
may be obtained. For it is certain that discharge by 
perspiration is mostly good for the health, but bad for 
longevity. But moderate purgatives act upon the 
humours, and not as perspiration does, upon the spirits. 


1 Nec casia liquidi corrumpitur usus olivi. — Georg. ii. 466. 
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23. The second inconvenience is, that it may make 
the body hot and inflamed. For the spirit being shut 
in and prevented from perspiring is more fervent. The 
remedy for this is a diet mostly of a cooling nature, 
and medicines with cooling properties to be taken at 
certain times. But of these I will presently inquire in 
the operation upon the blood. 

24. The third inconvenience is, that it may oppress 
the head. For all closing of the pores externally 
strikes back the vapours, and sends them to the head. 
This may be completely remedied by purgatives, es- 
pecially clysters, by firmly closing the mouth of the 
stomach with astringents, by combing and rubbing 
the head, and also washing it with convenient lies to 
cause an exhalation, and by not neglecting good and 
suitable exercise to create a slight perspiration from 
the skin. 

25. The fourth inconvenience is a more subtle evil ; 
namely, that the spirit detained by the closing of the 
pores may possibly multiply itself too much ; because, 
when it does not escape, and new spirit is being con- 
tinually generated, the spirit increases too much, and 
may thus become more predatory on the body. But 
this is not exactly the case; for all spirit (which like 
flame is fanned by motion) by being shut up becomes 
languid, and therefore less active and less able to prop- 
agate itself; hotter, no doubt, as flame is, but slow in 
motion. But this inconvenience also may be remedied 
by an occasional mixture of cooling medicines, as roses 
and myrtle, with the oil. For all hot things are to be 
absolutely avoided, as was observed with regard to 
cinnamon. | 

26. It is likewise beneficial to wear next the skin 
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garments which have in them something unctuous or 
oily, and not watery, for they draw less out of the 
body. And in this respect woollen garments are better 
than linen; at least it is certain in the spirits of odours, 
that scented powders lose their smell much sooner in 
linen than in wool. Linen therefore, though pleasant 
to the touch and in respect of cleanness, is to be sus- 
pected for this operation. 

27. The wild Irish, when they are taken ill, do 
nothing more than take the sheets off the beds, and 
wrap themselves in the blankets. 

28. Some assert that they derived much benefit to 
their health by wearing under their shirts, and next 
the skin, drawers and waistcoats of scarlet flannel. 

29. It should be observed also that air accustomed 
to the body preys upon it less than new and frequently 
changed air; and therefore poor people, who always 
live at home by their own firesides, and do not change 
their abodes, are generally long-hved. But for the 
other operations I esteem a change of air to be bene- 
ficial, especially where the spirits are not altogether 
sluggish ; but a mean should be used that may meet 
both cases. And this may be done by changing our 
place of abode at stated times, at the four seasons of 
the year, to suitable localities; that so the body may 
neither travel too much, nor rest too long at home. 
And so much, for operations by exclusion of the air, 
and avoiding its predatory action. 
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III. 


THE OPERATION UPON THE BLOOD, AND THE HEAT, 
WHICH CREATES BLOOD. 


The History. 


1. The two subsequent operations are as it were the 
converse of the two preceding, and are related to them 
as passives to actives. For the two preceding tend to 
make the spirit and the air less depredatory in their 
actions; the two latter to make the blood and ‘the 
juice of the body less liable to be preyed on. But as 
the blood is that which irrigates the juices and mem- 
bers, and prepares them, I will place the operation 
upon the blood first, and give three precepts concern- 
ing it; beimg few in number, but of great efficacy. 
 Q, First, there is no doubt but that if the blood be 
brought to a cooler temper it will be the less easily 
dissipated. But since cold things taken through the 
mouth agree ill with many of the other intentions, it 
will be better to find some other things that are free 
from these inconveniences; and these are two in 
number. 

3. The one is the use of clysters, especially in youth, 
not at all purgative or abstergent, but only cooling and 
slightly aperient. Of these the best are made from the 
juices of lettuce, purslane, hepatica, the greater house- 
leek, and the mucilage of the seed of fleawort, with 
some mild opening decoction, and the mixture of a 
little camphor. But in old age let houseleek and pur- 
slane be omitted, and the juice of borage, endive, and 
the like be substituted in their place. And let the 
clysters be retained as long as possible, that is, for an 
hour or more. 
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4. The other is, the use, especially in summer, of 
fresh water baths, only just lukewarm, with no emol- 
lients at all, as mallows, dog’s mercury, milk and the 
like; but rather with a moderate quantity of new whey 
and roses. | 

d. But the chief point and novelty of the thing that 
_T advise is this: before bathing anoint the body with 
oil mixed with some thickening substance, that the 
cooling property may be received, the water repelled, 
and yet the pores of the body may not be shut too 
closely. For when the external cold shuts up the body 
strongly, it is so far from promoting coldness, that it 
even prevents it, and excites heat. 

6. Bladders filled with decoctions and cooling juices, 
and applied to the abdomen, produce a similar effect. 
For this also is a kind of bathing, where the body of 
the liquor is mostly excluded, and only the cooling 
property received. 

7. There remains the third precept, which relates 
not to the quality, but to the substance of the blood ; 
to make it more firm, less easily dissipated, and less 
subject to the heat of the spirit. 

8. There is no confidence at the present day in the 
use of gold-leaf or filings, or powder of pearls, gems 
and coral, or the like, except so far as they may satisfy 
the present operation. Certainly as the Arabs, Greeks, 
and moderns have attributed such powers to these 
medicines, it would seem that there must be some- 
thing in what so many men have proved and observed. 
Laying aside therefore all fantastic notions concerning 
them, I fully believe, that if something could be infused 
in very small portions into the whole substance of 
blood, over which the action of the spirit and heat 
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should have little or no power, it would stop not only 
all putrefaction, but arefaction likewise, and be very 
effectual in prolonging life. In this however several 
cautions are required. First, that the particles be re- 
duced to an extreme fineness; secondly, that such 
hard and solid things be free from all malignant quali- 
ties, lest when they are dispersed and concealed in the 
veins, they work some mischief ; thirdly, that they be 
never taken with food, nor so as to remain long, lest 
they create dangerous obstructions about the mesen- 
tery ; fourthly, that they be used seldom, lest they 
congregate and collect in the veins. 

9. Let them therefore be taken on an empty stom- 
ach, in white wine mixed with a little oil of almonds, 
and use bodily exercise immediately after the draught. 

10. For the simples which may satisfy this operation, 
three will be enough ; namely, gold, pearls, and coral. 
For all metals except gold have some pernicious qual- 
ity in their volatile part, neither can they be beaten 
out so finely as gold-leaf. And transparent and glass- 
like gems I dislike, as I said before, for fear of cor- 
rosion. 

11. But in my opinion, the safer and more effectual 
means would be the use of woods in infusions and de- 
coctions ; for these have power enough in them to 
give firmness to the blood, yet have not the same dan- 
ger of causing obstructions. But they are most to be 
commended because they may be taken at meals; 
whence they will obtain an easier entrance into the 
veins, and will nqt pass off with the refuse. 

12. The woods suited for this purpose are sandal, 
oak, and vine ; for I reject the hotter woods, and such 
as are at all resinous. Yet to these I may add the dry 
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and woody stalks of rosemary, which is a shrub as dur- 
able as many trees; and likewise the dry and woody 
stalks of ivy, but not in such a quantity as to create 
an unpleasant taste. 

13. Let these woods be taken, either boiled in broths, 
or infused in new wine, or beer, before it has settled. 
If in broths (as is the case in guaiacum and the like), 
let them always be infused for a long time before they 
are boiled, that the firmer part of the wood as well 
as the looser may be drawn out. Asli-wood, though 
used for cups, I regard with suspicion. And so much 
for the operation upon the blood. 


IV. 


THE OPERATION UPON THE JUICES OF THE BODY. 


The History. 


1. There are two kinds of bodies, as has been ob- 
served in the inquiry concerning inanimate bodies, 
which are consumed with difficulty ; namely, the hard 
and the fat ; as appears in metals and stones, in oil 
and wax. 

2. The operation therefore must tend to make the 
juice of the body somewhat hard; and_ likewise 
somewhat fatty and moist. : 

3. Hardness is caused in three ways; namely, by 
aliment of a firm nature, by cold condensing the skin 
and flesh, and by exercise fermenting and binding the 
juices, that they be not soft and frothy. 

4. Aliment should be of a nature that is least easily 
dissipated ; as beef, pork, venison, goat, kid, swan, 
goose, and wood-pigeon, (especially if the flesh be 
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slightly salted), salt and dried fish, cheese rather old, 
and the like. 

5. Bread made of oatmeal, or with a mixture of 
peas in it, or rye or barley bread, is more solid than 
wheaten bread. And in wheaten bread that which 
has more of the bran in it is more solid than that 
made of fine flour. 

6. The inhabitants of the Orkneys, who live on salt 
fish, and fish-eaters in general, are long-lived. 

7. Monks and hermits who lived sparingly and on 
dry food were generally long-lived. 

8. Pure water likewise, drunk often, makes the 
juices of the body less frothy. But by reason of the 
dullness of the spirit (which in water is certainly not 
very penetrating), the mixture of a little nitre with 
the water would I think be useful. And so much for 
the firmness of aliment. 

9. With regard to the condensation of the skin and 
flesh by cold, persons living in the open air are gener- 
ally more long-lived than those living in the house ; and 
the inhabitants of cold countries than those of warm. 

10. Too much clothing either in bed or on the back 
relaxes the body. 

11. Washing in cold water is good for longevity ; ; 
the use of warm baths bad; of bathing in astringent 
mineral waters I have spoken before. 

12. With regard to exercise, an inactive life man- 
ifestly renders the flesh soft, and easily dissipated ; 
whereas strong exercise, without too great perspira- 
tion or fatigue, renders it hard and compact. Exer- 
cise also in cold water, as swimming, is very good, and 
as a general rule, exercise in the open air is better 
than under cover. 
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13. Of frictions (which are a kind of exercise), 
seeing they rather call forth the aliment than harden, 
I will speak afterwards in their proper place. 

14. Now therefore having spoken of the hardness of 
the juices, I come to their oiliness or moistness, which is 
a more perfect and powerful intention than induration, 
seeing it has no inconvenience, nor injurious effect. For 
all things which relate to the hardness of the juices are 
of such a nature that while they prevent the waste of 
aliment they also hinder the repair thereof; whence 
the same things are at the same time favourable and 
hurtful to longevity. But things which pertain to make 
the juices roscid are advantageous in both ways; for 
they render the aliment at once less easy to be dissi- 
pated, and more easy to be repaired. 

15. But when it is said that the juice of the body 
should be made fat and roscid, it must not be under- 
stood to mean an obesity or visible fat; but a dewi- 
ness diffused, or Cif you will) radical, in the very 
substance of the body. 

16. Again, let no one imagine that oil, or the fat of 
meats or marrow, engender things like themselves, 
and satisfy this intention; for things once made per- 
fect do not return to the same state. But the nour- 
ishment should be such, as after digestion and matura- 
tion to generate an oiliness in the juices. ° 

17. Again, let no one imagine that a mass of oil or 
fat by itself is difficult to dissipate, but that in a mix- 
ture with other things it does not retain the same 
nature. For as oil by itself is much longer in wast- 
ing than water, so likewise it adheres much longer, 
and dries much slower on paper or linen; as I ob- 
served before. 
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18. For making the juices roscid, roast or baked 
meats are better than boiled. All preparations of 
meat with water are bad; besides, oil is extracted 
more abundantly from dry bodies than from moist. 

19. In general, a large use of sweet things is good 
for this operation on the body ; as sugar, honey, sweet 
almonds, pine-apples, pistachio nuts, dates, raisins, cur- 
rants, figs, and the like. And on the contrary, all 
acid and very salt or acrid things are opposed to it. 

20. Nor let me be thought to favour the Manichex- 
ans and their diet, if I recommend a frequent use of 
seeds, nuts, and roots, in meats or their preparations ; 
since all bread, which is the firmament of all food, is 
made either of seeds or roots. 

21. But above all things, this operation depends 
most on the nature of the drink, which is the vehicle 
of food. Let therefore the drinks in use be subtle, yet 
free from all acrimony and acidity ; as are those wines 
which, as the old woman says in Plautus,! “are tooth- 
less with age,” and beer of the same kind. 

22. Mead, I imagine, would not be bad, if strong 
and old; but since all honey has some acidity in it (as 
may be seen by the corrosive water that the chemists 
extract from it, which can even dissolve metals), it 
would be better to make a similar drink with sugar, 
not lightly infused, but incorporated as firmly as honey 
in mead, and keep it for a year or six months; so that 
the water may lose its crudity, and the sugar may ac- 
quire subtlety. 

23. Age in wine or liquor engenders subtlety in the 
parts of the liquor, and acrimony in the spirits ; where- 
of the first is beneficial, the second hurtful. To avoid 

1 Plaut. Poenulus, 569. 
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therefore this complication, put into the cask, before 
the wine has settled at all, a piece of well-boiled pork 
or venison, that the spirits of the wine may have some- 
thing to prey upon and devour, and thereby lose their 
pungency. 

24. In the same way, if beer were to be brewed not 
only of the grains of wheat, barley, oats, or peas, but 
should likewise have about a third part of roots or fat 
pulps, as potato-roots, the pith of artichokes, burdock, 
or any other sweet and esculent roots, I conceive it 
would be a drink much more conducive to longevity 
than beer made entirely of grain. 

25. All things which have very fine parts, and yet 
have no acrimony or pungency, are very good in sea- 
sonings. And such a property is found to exist in some 
few flowers, as ivy flowers, which infused in vinegar 
are even pleasant to the taste ; marigold flowers, which 
are used in broths ; and betony flowers. And so much 
for the operation upon the juices of the body. 


V. 


THE OPERATION UPON THE BOWELS, TO SEND FORTH 
THE ALIMENT. 


The History. 


1. Of the things which comfort the principal viscera 
(which are the seats of digestion), the stomach, liver, 
heart, and brain, for the proper performancé of their 
functions (whereby aliment is distributed into the 
parts, the spirits are diffused, and reparation of the 
whole body is accomplished), inquire from physicians, 
and their descriptions and advices. 
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2. Of the spleen, gall, kidneys, mesentery, entrails, 
and lungs I make no mention, as they are only mem- 
bers ministering to the principal. And though in treat- 
ing of health they sometimes come under especial con- 
sideration, because they each are subject to their own 
diseases, which if they be not cured attack likewise 
the principal viscera; yet for prolongation of life, re- 
pair of the body by aliment, and retarding the atrophy 
of old age, if digestion and the principal viscera are ina 
good state, the rest will commonly work satisfactorily. 

3. From the medical books which handle the com- 
forting and preserving the four principal members, 
each person should select for himself the diet and sys- 
tem suited to lis own bodily state. For preservation 
of health generally requires temporary medicines ; but 
length of life is to be looked for from a proper diet, 
and a regular order of nutrient medicines. I will here 
however set down a few of them, selecting the best. 

4. The stomach (which is the master of the house, 
as they say, upon whose strength all the other diges- 
tions depend) should be so fortified and strengthened 
as to be moderately warm ; firm, not loose; clean, and. 
not charged with oppressive humours ; and yet (seeing 
it is supported by itself rather than by the veins) never 
absolutely empty or fasting; lastly, it should be kept 
in good appetite, for appetite sharpens digestion. 

5. I wonder how it is that the practice of taking 
warm drinks, which was common among the ancients, 
has fallen into disuse. I knew a very eminent physi- 
cian who at dinner and supper would swallow exceed- 
ingly hot soup with great avidity, and soon after- 
wards wish it were returned; “for,” said he, “I did 
not want the soup, but only the warmth.” 
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6. I conceive it very beneficial that the first draug 
at supper of wine, beer, or whatever drink a man ust 
be taken hot. 

7. Wine, in which gold has been quenched, I thi 
good once ina meal. Not that I believe that the gx 
has any special virtue, but because I know that t 
quenching of all metals in any liquor gives it a pows 
ful astringency. And I select gold for this purpc 
because, besides the astringency which I want, it leay 
no other metallic impression behind. 

8. In the middle of a meal I conceive sops of bre 
dipped in wine to be better than wine by itself; esy 
cially if the wine in which the sop is dipped contain : 
infusion of resemary and citron rind, with a little sug 
to make it pass slower. 

9 Quinces are certainly good for strengthening t 
stomach ; but in my opinion they would be better us 
in conserves, which are made of strained juice a 
sugar, than in their solid state, because they load t 
stomach too much. These conserves after dinner a 
best taken alone, but before dinner with vinegar. 

10. The best simples for the stomach are, rosemar 
clecampane, mastich, wormwood, sage, and mint. 

11. 1 appreve of taking pills of aloes, mastich, a 
saffron, betore dinner, especially in winter. But t 
aloe should not only be often washed with rose-wate 
but also steeped for some hours in vinegar in whi 
gum-dragon has been disselved. and afterwards 
fresh oil of sweet almonds, before it is made into pill 

12. Wine or beer, with an infusion of woarmwoe 
a little clecampane, and vellow sandal wood, is go 
at times, and especially ino winter. 

18. In summer, a draught of white wine dilut 
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with strawberry water, in which a very fine powder 
of pearls and of the shells of crawfish, and (what may 
seem odd) a little chalk, have been infused, refreshes 
and strengthens the stomach exceedingly. 

14. In general, all morning draughts, (such as are 
commonly used,) of cooling things, as juices, decoc- 
tions, whey, barley-water, and the like, are to be 
avoided ; and nothing which is purely cold should be 
taken on an empty stomach. Such things, if neces- 
sary, are better taken five hours after dinner, or one 
hour after a light breakfast. ' 

15. Frequent fasting is bad for longevity. All thirst 
should likewise be avoided; and the stomach should 
be kept clean, but always moist. 

16. Fresh and good olive oil, in which some mith- 
ridate has been dissolved, rubbed on the spine opposite 
the mouth of the stomach, comforts the stomach won- 
derfully. 

17. A small bag of scarlet wool, steeped in rough 
wine, in which myrtle, citron rind, and a little saffron 
have been infused, may be always worn on the stom- 
ach. So much therefore for the things which comfort 
the stomach; whereto many of the things useful in 
other operations are likewise beneficial. 

18. The liver only requires to be kept free from 
heat, or dryness, and from obstruction ; for that dis- 
solution of it, which generates watery humours, is a 
regular disease. But the other two are induced by 
age. 

“19. The things described in the operation upon the 
blood are likewise of the greatest use here ; but I will 
select and add a few more. 

20. Let wine of sweet pomegranates, or if that can- 
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not be had, a fresh extraction of their juice, be taken 
in the morning, with some sugar, a little fresh citron 
peel being put into the glass into which the juice has 
been squeezed, and three or four whole cloves; and 
let this be continued from February to the end of 
April. 

21. Let watercresses be used in preference to all 
other herbs; but young, not old; and let them be 
taken either fresh, or in soups, or in drinks; and next 
to them scurvy grass. 

22. Aloes, however washed and corrected, are bad 
for the liver, and therefore should never be taken ordi- © 
narily. Rhubarb on the other hand is good for the 
liver, if three cautions are observed; first, to take it 
before food, lest it be too drying, or leave some trace. 
of’ astringency behind it; secondly, to steep it for an 
hour or two in fresh oil of almonds, with rose-water, 
before it is infused elsewhere, or given in its substance; 
thirdly, to take it alternately, at one time simple, at 
another with tartar or a little bay-salt, lest it only carry 
off the lighter parts, and make the mass of humours 
still more stubborn. 

23. I approve of wine, or a decoction of steel, be- 
ing taken thrice or four times a year, to clear away the 
more powerful obstructions; provided however that it 
be always preceded by two or three spoonsful of fresh 
oil of sweet almonds, and be followed by motion of the 
body, especially of the arms and stomach. 

24. Liquids sweetened, and that with some fatness, 
are of special service to prevent the arcfaction, saltness, 
parching, in short the old age of the liver; especially 
if they be well incorporated with age. Let such be 
made of fruits and sweet roots; as wine and drinks 


“ HISTORIA VITZ ET MORTIS.” 123 


of raisins, jujubes, dried figs, dates, parsnips, bulbous 
roots, potatoes, and the like, with sometimes a mixture 
of liquorice. A drink also made from Indian corn 
(which they call maize) with a mixture of sweet things 
is very beneficial. It is to be observed however that 
this intention of preserving the liver in a certain soft 
and fat state is much more powerful than the other, 
which only relates to the opening of it, and tends 
rather to health than length of life; except that the 
obstruction that parches the liver is as prejudicial as 
the other kinds of arefaction. | 

25. Roots of chicory, spinage, and beet, stripped of 
their pith and boiled in water till they are tender, with 
a third part of white wine, and used as common salads 
with oil and vinegar, are to be recommended ; as also 
are the buds or stalks of asparagus, the pulps of arti- 
chokes, burdock-roots properly boiled and prepared ; 
and in spring time broths made of the young leaves of 
the vine and green blades of wheat. So much there- 
fore for strengthening the liver. 

26. The heart receives the most benefit or injury 
from the air we breathe, from vapours, and from the 
passions. And many of the observations made before 
concerning the spirits may be transferred hither. The 
undigested mass of cordials which have been collected 
by physicians is of little use to my intention ; but anti- 
dotes to poisons may be applied with sound judgment 
to strengthen and fortify the heart, especially if they 
are of a kind which does not so much destroy the 
peculiar nature of the poison as enable the heart and 
spirits to resist poison in general. With respect to 
cordials consult the table drawn up before. “ | 

27. The goodness of the air in places is better dis- 
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- tinguished by experience than by signs. I consider it 
to be best in plains that are thoroughly exposed to the 
wind ; if the soil is dry, and yet not altogether parched 
or sandy, and grows wild thyme, a kind of marjoram, 
and some scattered plants of calamint; and is not en- 
tirely treeless, but interspersed with some groups here 
and there for shade ; and where the sweet-briar has a 
musk and aromatic smell. Rivers I consider injurious, 
unless very small, clear and gravelly. 

28. The morning air is certainly more invigorating, 
though the evening is preferred for enjoyment and 
delicacy. 

29. Air stirred by a gentle wind is I consider 
healthier than a.calm. The best is a wind from the 
west in the morning, and from the north in the after- 
noon. 

80. Odours are very good to comfort the heart; not 
however that a good smell is the privilege of a good 
air. For as some airs are very pestilential, which do 
not smell so ill as others that are less pernicious, so on 
the other hand there are airs most healthy and favour- 
able to the spirits which have either no smell or one 
not so pleasant and fragrant to the sense. In general, 
where the air is good, scents should only be used 
occasionally ; for a continual odour, though of the best 
kind, somewhat oppresses the spirits. 

81. Of all odours I recommend (as I have intimated 
before) those of plants growing and not gathered, and 
taken in the open air; such as those of violets, pinks, 
and yilly-flowers, bean-blossoms, lime-flowers, the dust 
or flowers of vines, clary, the yellow wallflower, musk 
roses (for other roses when growing give out little 
smell), strawberry plants, especially when dying, 
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sweet-briar, especially in early spring, wild mint, and 
lavender flowers; and in hot countries, oranges, cit- 
rons, myrtle, and laurel. We ought therefore to walk 
or sit among the breaths of these plants. 

32. To comfort the heart cooling odours are better 
than hot. The best fumigation therefore in the morn- 
ing or the noon-day heats is by throwing an equal pro- 
portion of vinegar, rose-water, and strong wine on a 
hot iron plate. 

33. Nor let me be thought to be sacrificing to 
Mother Earth, if I recommend in digging or plough- 
ing to pour a quantity of generous wine upon the soil. 

34. Pure orange-flower water, with a slight infusion 
of rose-water and fragrant wine, mhaled through the 
nostrils or inserted by a syringe, like an errhine, is 
good, if not done too often. 

35. Mastication (though we have no betel) and 
holding in the mouth such things as cheer the spirits 
is very useful, though it be done continually. Make 
therefore grains or little cakes of ambergris, musk, 
lign-aloes, lignum rhodium, orrice root, and roses; and 
let them be made up with rose-water which ‘has passed 
through a little Indian balsam. 

86. The vapours arising from things taken inter- 
nally to fortify and cherish the heart ought to have 
three properties. They ought to be friendly, clear, 
and cooling. Warmth in vapours is bad; and wine 
itself which is supposed to have only a heating vapour 
is not entirely devoid of an opiate property. Those 
vapours I call clear which have more vapour than ex- 
halation, and are not at all smoky, sooty, or oily, but 
moist and uniform. 

_ 87. Among that useless collection of cordials there 
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are a few which should be used for diet; above all 
ambergris, saffron, and the grain of hermes, of the 
hotter kinds; and of the colder kinds, the roots of 
bugloss and borage, citrons, sweet lemons, and apples. 
Gold also and pearls, used in the way I have men- 
tioned, may do some good, not only in the veins, but 
also in their passage, and in the region of the heart; 
namely, by cooling, without having any noxious 
property. 

88. I am not entirely without faith in the virtue of 
the bezoar stone, for there have been many trials of it ; 
yet it should by all means be taken in such a way as 
to communicate its virtue most easily to the spirits. 
It should not therefore be used in soups, syrups, rose- 
water, nor the like, but only in wine, cinnamon-water, 
or distilled liquor of that kind, and that not hot or 
strong, but weak. 

39. Concerning the affections we have already in- 
quired. I will only add this one remark, that every 
great, constant, and as they say, heroic desire, strength- 
ens and enlarges the powers of the heart. And so 
much concerning the heart. 

40. With regard to the brain, where the court and 
university of the animal spirits is held, the former in- 
quiries concerning opium, nitre, and their subordinates, 
and the means for inducing quiet sleep, have some 
relation thereto. It is certain also that the brain is as 
it were under the protection of the stomach, and there- 
fore the things which comfort and fortify the stomach 
by consent assist the brain, and may be transferred to 
this place. I will add a few remedies, three external, 
and one internal. 

41. I recommend bathing the feet at least once a 
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week in a bath made of lye, bay salt, sage, camomile, 
fennel, sweet marjoram, spikenard, and the leaves of 
green angelica. 

42. I recommend a fumigation every morning of 
dried rosemary, dry bay twigs, and lign-aloes; for 
sweet gums oppress the head. 

43. There must be great care not to apply hot 
things to the head externally ; such as all kinds of 
spices, not even excepting the nutmeg. For these hot 
things we would bring down to the soles of the feet, 
and there alone apply them. A light anointing of the 
head however with oil, roses, and myrtle, with a little 
salt and saffron, I approve. 

44. Remembering what I have said before concern- 
ing opiates, nitre, and the like, which so powerfully 
condense the spirits, I do not think it would be amiss 
if once a fortnight three or four grains of castor be 
taken in a morning broth, with a little angelica seed 
and calamus aromaticus. For these both strengthen 
the brain, and excite in that density of the substance 
of the spirits (which is so necessary for longevity) 
vivacity and vigour of motion. 

45. With respect to the comforters of the principal 
viscera, I have proposed those things which are both 
proper and choice, and which may be safely and con- 
veniently transferred to a diet and system of life. For 
variety of medicines is the child of ignorance ; and if 
it be true according to the proverb, that ‘“‘ many dishes 
have made many diseases,” it is not less true that 
many medicines have made few cures. And so much 
for the operation to send forth the aliment from the 
principal viscera. ' 
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VI. 


THE OPERATION UPON THE EXTERIOR PARTS, FOR THE 
ATTRACTION OF ALIMENT. 


The History. 


1. Although a good digestion performed by the in- 
ternal parts is the principal thing for perfect alimenta- 
tion, yet the actions of the exterior parts should also 
concur. And as the internal faculty sends forth and 
extrudes the nourishment, so outward faculties should 
attract and seize it. The weaker also the digestive 
faculty is, the more need is there of the aid and con- 
currence of this faculty of attraction. 

2. A strong attraction of the outward parts is prin- 
cipally excited by motion of the body, whereby the 
parts, being warmed and comforted, invite and attract 
the nourishment more briskly. 

3. The greatest care must be taken however that 
the same heat and motion, which call forth the new 
juicesto the members, do not at the same time exhaust 
the member too much of that juice with which it was 
before moistened. 

4, Frictions, especially in the morning, are most use- 
ful to this intention; but let this friction be always 
followed by a light anointing of oil, lest the rubbing of 
the outward parts should make them, by perspiration, 
effete and exhausted. 

5. Exercise, by which the parts rub and chafe them- 
selves, is the next best thing to friction, provided it be 
moderate and (as has been said before) neither rapid, 
nor to the utmost strength, nor to lassitude. But in 
this, as well as in friction, there is the same reason and 
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caution, that the body do not perspire too much. 
Wherefore exercise is better in the open air than 
under cover; and better in winter than in summer. 
Again, unction is not only to be employed when exer- 
cise is over, as in friction, but in the more violent exer- 
cises it is likewise to be used both at the beginning and 
at the end, as athletes do. 

6. In order that exercise may dissolve as little as 
possible either the spirits or the juices, it should not 
be taken on an absolutely empty stomach. Where- 
fore, as exercise may neither be taken on a full stom- 
ach, as being very injurious to health, nor on an empty 
one, as being no less injurious to longevity, the morn- 
ing repast should consist not of medicines, or draughts, 
or raisins, or figs, or the like, but simply of meat and 
drink, though in a very light and moderate quantity. 

7. Exercises to distribute the juices over the body 
should affect all the members equally ; not (as Socrates 
says) that the legs should move and the arms rest,' nor 
the contrary ; but that all the parts should share in the 
motion. It is of great use also for longevity that the 
body should never remain long in the same posture, 
but should change it every half hour at least, except 
during sleep. 

8. Things used for mortification may be transferred 
to vivification ; for hair-shirts and flagellations, and all 
irritation of the outward parts, strengthen their attrac- 

tive power. 

' 9, Cardan recommends the application of nettles 
even in cases of melancholy; but I have no experi- 
ence of the efficacy thereof, and I have some suspi- 
cions that the poisonous qualities of the nettles would 


1 Xen. Symp. ii. 17. 
VOL. X. 9 
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by frequent applications create itches and other dis- 
eases of the skin. And so much for the attraction of 
aliment to the exterior parts. 


VII. 


THE OPERATION UPON THE ALIMENT, FOR THE INSIN- 
UATION THEREOF. 


The History. 
1. The saying which forbids many dishes is for a 


censor rather than a physician. Or however it may 
be good for the preservation of health, yet it is preju- 
dicial to longevity, because the various and somewhat 
heterogeneous mixture of aliments finds a better and 
quicker passage into the veins and juices than a simple 
and homogeneous diet does. Besides, it has great power 
to excite the appetite, which is the spur of the diges- 
tion. I approve therefore of a variety and frequent 
change of food suited to the seasons of the year, or 
other circumstances. 

2. The doctrine likewise that meats should be sim- 
ple, without sauces, is a simplicity of judgment; since 
good and well-chosen sauces are the most healthy 
preparations of food, and contribute both to health 
and longevity. 

8. With meats hard of digestion, strong liquors and 
sauces that penetrate and pierce should be used; with 
light food, on the other hand, thin liquors and fat 
sauces. 

4. Besides my former advice to take the first draught 
at supper warm, I recommend every one likewise, as a 
preparation for the stomach, to take half an hour be- 
fore meals a good draught of whatever drink he is 
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accustomed to, hot, and a little spiced to gratify the 
taste. 

5. The preparation of meats, bread, and drinks, if it 
be well ordered and agreeable to this intention, is of 
very great importance. And although it be a thing 
mechanical and savouring of the kitchen and the 
cellar, yet it is worth more than the fables of gold, 
precious stones, and the like. 

6. The moistening of the juices of the body by a 
moist preparation of aliment is a childish affair ; it may 
be of use in the heat of illnesses, but is directly opposed 
to roscid alimentation. Boiled food therefore, for this 
intention, is far inferior to roast or baked, or the like. 

- J. Meat should be roasted before a quick fire, and 
done quickly ; not before a slow fire and done slowly. 

8. All solid meats should be used not entirely fresh, 
but somewhat salted. And simple salt should be taken 
sparingly, or not at all, at meals; for salt distributes 
itself much better when incorporated in the meat than 
when taken by itself. 

9. Various and good modes of steeping and infusing 
flesh in proper liquors before roasting should be brought 
into use ; as similar methods are sometimes employed 
before baking, and in the pickling of some fish. 

10. The beating and striking of meat before it is 
dressed produces a great effect. It is acknowledged 
that pheasants and partridges killed in hawking, and 
bucks and stags that have been hunted (unless the 
course has been too long) are of better flavour. Some 
fish likewise are better for being scourged and beaten. 
Hard and rough pears and some other kinds of fruit 
become sweeter by squeezing and pressing them. It 
would be good also to introduce a custom of beating 
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and bruising the harder kinds of flesh before they are 
put to the fire. And this will be one of the best 
preparations. 

11. Bread a little leavened and very little salted 
is the best. It should be baked in an oven well 
heated and not too slow. 

12. The preparation of drinks suited to longevity ~ 
may be comprised in one precept. Of water-drinkers 
there is no need to speak; for, as has been said else- 
where, such a diet may continue life for a certain time, 
but can never prolong it to any great extent. But in 
other spirituous liquors (as wine, beer, mead, and the 
like) the one thing to be aimed at and observed as the 
sum of all is to make the parts of the liquor as fine and 
the spirit as mild as possible. And it will be difficult 
to effect this by age alone; for that makes indeed the 
parts somewhat more fine, but renders the spirits much 
stronger and sharper; and therefore I have already 
advised the infusion of some fat substance in casks, 
to restrain the acrimony of the spirits. There is also 
another way, without infusion or mixture ; which is, 
to keep the liquor in perpetual agitation, either by 
water or land carriage, or by hanging the vessels on 
ropes and shaking them daily, or other similar pro- 
cesses. For it is certain that such local motion refines 
the parts, and in the mean time so ferments the spirits 
in them that they have no leisure to turn to acidity, 
which is a kind of putrefaction. 

13. In extreme old age, food ought to be so prepared 
as to be almost half way to chyle. Distillations of 
meat are mere folly ; for the best or nutritive part does 
not rise in vapours. 


14. The incorporation of meat and drink before they 
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meet in the stomach is a step towards chyle. Take 
chickens therefore, partridges, pheasants, and the like ; 
boil them in water with a little salt; let them be then 
cleaned and dried, and afterwards infused in new wine 
or beer that is still working, with a little sugar. 

15. Extracts of meats and minces well seasoned are 
good for old men; the more so, because they have 
mostly lost the use of their teeth for chewing, which 
is a principal preparation. 

16. Towards the supply of that defect, namely, of 
teeth for grinding food, there are three things which 
may help. The first is, to grow new ones, which is 
extremely difficult, and cannot be done without a radi- 
cal and: powerful restoration of the body. The second 
is, so to harden the gums by the use of proper astrin- 
gents that they may in some way perform the office of 
the teeth; and this does not appear impracticable. 
The third is, to prepare the food in such a way that 
it does not require mastication; and this is easy, and 
quickly attained. 

17. With regard to the quantity of meat and drink, 
it occurs to me that a little excess is sometimes good 
for the irrigation of the body; whence immoderate 
feasting and deep potations are not to be entirely 
forbidden. And so much for the operation on ali- 
ments and the preparation thereof. 


VIII. 


THE OPERATION UPON THE LAST ACT OF ASSIMILATION. 


Transition. 


The advice concerning the last act of assimilation, 
whereat the three preceding operations principally 
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aim, shall be short and simple; for the matter rather 
requires explanation than any variety of rules. 


Comment. 


1. It is certain that all bodies are endued with some 
desire of assimilating the things which lie next to them. 
This is performed freely and vigorously by thin and 
pneumatic bodies, such as flame, spirit, and air; but 
very languidly by thick and tangible bodies ; because 
in them the desire of assimilation is controlled by a 
stronger desire for rest, and an aversion to motion. 

2. It is certain likewise that this desire for assimila- 
tion, which in a gross body is bound up, as was said, 
and rendered ineffectual, is somewhat liberated and ex- 
cited by heat or spirit in its neighbour, and in the end 
actuated by it. And this is the only reason why inan- 
imate bodies do not assimilate, and animate bodies do. 

3. Again, it is certain that the harder the consis- 
tency of a body, the greater is the heat required as a 
spur to assimilation. And this turns out ill for old 
men, because in them the parts are more stubborn and 
the heat is weaker; and therefore either the hardness 
of the parts must be softened, or the heat must be in- 
creased. With regard to the softening of the parts, as 
I have already laid down many precepts which relate 
to the prevention or prohibition of this kind of hard- 
ness, I will speak of it hereafter. But, on increasing 
the simple heat, I will now give one precept; first 
however assuming this axiom. 

4. The act of assimilation (which, as has been said, 
is excited by the surrounding heat) is an extremely 
accurate and subtle motion which affects even the 
smallest particles. But all motions of this kind are 
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only in vigour when all the local motion which may 
disturb it is at rest. For the motion of separation into 
homogeneous parts, which in milk causes the cream to 
rise to the top and the whey to sink to the bottom, will 
never take place if the milk be at all stirred. Neither 
will any putrefaction take place in water or mixed 
bodies if they be in continuous local motion. From 
this assumption then I will draw, with reference to the 
present inquiry, this conclusion. 

5. The act of assimilation is performed principally 
during sleep and rest, especially towards the morning, 
when the distribution is finished. The only advice 
therefore which occurs to me, is that men keep them- 
selves warm during sleep, and towards morning use 
some ointment or anointed shirt to excite a moderate 
heat; and after that fall asleep again. And so much 
for the inquiry concerning the last act of assimilation. 


IX. 


THE OPERATION UPON THE INTENERATION OF THE 
PARTS WHICH HAVE BECOME DRY, OR THE SOFTEN- 
ING OF THE BODY. 


Transition. 


Having already inquired of the internal inteneration 
of the body, which is performed by many tortuous and 
circuitous methods both of alimentation and deterition 
of the spirit, and therefore by slow degrees; I now 
come to the inteneration which takes place from with- 
out and at once, or the softening of the body. 


The History. 
1. In the fable of the restoration of Pelias to youth, 
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Medea, when she pretended to set to work, proposed 
to accomplish it by cutting the body of the old man to 
pieces and boiling it up in a cauldron with certain 
drugs. Some boiling may perhaps be required there, 
but the cutting to pieces is unnecessary. 

2. But yet the cutting to pieces (not indeed with a 
knife, but with the judgment) may in some sort be 
useful. For since the consistency of the bowels and 
the parts is very different, their inteneration cannot be 
performed by the same means; but there must be a 
distinct cure for each part, besides the things which 
pertain to the inteneration of the whole mass of the 
body. Of this last however I will discourse first. 

3. This operation (af it be possible) may probably 
be satisfied by baths, anointings, and the like; with 
respect to which the following observations are to be 
noted. 

4. We must not be too sanguine of accomplishing 
this object, because we see things done in the infusing 
and steeping of inanimate bodies whereby they become 
tender; whereof I have brought forward some in- 
stances before. For this kind of operation is easier 
upon inanimate bodies, because they attract and suck 
in the liquors ; but upon animate bodies it is more dif- 
ficult, because in them the motion proceeds more to- 
wards the circumference. 

5. The emollient baths therefore that are in use do 
more harm than good; for they rather draw out than 
press in, and rather loosen than consolidate the frame- 
work of the body. 

6. The baths and anointings suitable to the present 
operation of softening the body well and perfectly 
ought to have three properties. 
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7. The first and the principal one is, that they 
should consist of things which in their whole sub- 
stance are like the flesh and body of man, and which 
at the same time feed and nourish from without. 

8. The second is, that they be mixed with things 
of subtlety enough to make an entrance, and to in- 
sinuate .and convey their nutritive power into the 
body. 

9. The third is, that they receive some mixture 
(though far inferior to the former) with things that 
are astringent, not harsh or tart, but unctuous and 
comforting ; that thus, while the two former are at 
work, the exhalation from the body, which destroys 
the virtue of the emollients, may be as far as possible 
stopped ; and the motion to the inward parts on the 
other hand may, by the astriction of the skin and clos- 
ing of the pores, be promoted and assisted. 

10. Warm blood, either of man or animals, is most 
akin to the substance of the human body. But the 
conceit of Ficinus! to renew the strength of old men 
by sucking the blood out of the arm of a healthy young 
man is very foolish. For that which nourishes from 
within ought not to be equal or perfectly homogeneous 
to the body nourished, but in some degree inferior and 
subordinate, that it may be converted ; but in external 
applications the more similar the substance the better 
the consent. 

11. It is an old tradition that a bath made of infant’s 
blood cures the leprosy, and restores the putrid flesh ; 
and some kings have incurred popular dislike on this 
very ground.? 

12. It is told of Heraclitus that, being afflicted with 

\ De Vit. Prod. ii. 11. 2 Nicephor. vii. 33. Pliny, xxvi. 5. 


188 TRANSLATION OF THE 


the dropsy, he covered himself up in the warm belly 
of a newly slain ox. 

13. The warm blood of kittens is used for erysipelas, 
and to restore the flesh and skin. 

14. In amputations or great hemorrhages of any limb 
it is good to thrust the bleeding part into the belly of 
an animal which has been just cut up. For this has 
a great effect in stanching the blood; as the blood of 
the amputated member by consent sucks and forcibly 
draws to itself the fresh blood of the animal, whereby 
it is itself stopped and turned back. 

15. It is a common practice in extreme and desper- 
ate diseases to cut pigeons in two, and apply them one 
after another to the soles of the feet of the sick man. 
This sometimes gives wonderful relief, which is com- 
monly imputed to their extracting the malignity of the 
disease. But in some way or other this treatment af- 
fects the head and comforts the animal spirits. 

_ 16. But since these bloody baths and anointings ap- 
pear to us dirty and loathsome, we must look out for oth- 

ers which may be less disgusting and yet equally useful. 
17. Next therefore to fresh blood, the things like in 
substance to the human body are nutritives; namely, 
fat flesh, as beef, pork, and venison ; oysters, milk, but- 
ter, yolks of eggs, fine wheat meal, wine sweetened 
with sugar or honey. 

18. For mixtures to make impression, salts, espe- 
cially bay-salt, will serve for all. Wine also (being full 
of spirit) is a useful vehicle of impression. 

19. Astringents of the kind described, namely, unc- 
tuous and comforting, are saffron, mastich, myrrh, and 
myrtle-berry. 

20. Of these, as far as I can judge, such a bath as 
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we require may be successfully made. Physicians and 
posterity will discover better components. 

21. The operation will become far more powerful if 
the proposed bath (which I hold to be the principal 
thing) be attended bya course and order of four oper- 
ations. 

22. First, before bathing, rub the body and anoint it 
with oil mixed with some thickening substance, that 
the power and moistening heat of the bath, rather 
than the watery part, may enter the body. Next, get 
into the bath, and remain there about two hours. Af- 
ter the bath cover the body with a plaster of mastich, 
myrrh, gum-dragon, diapalma, and saffron, to keep in 
the perspiration as much as possible, till the soft mat- 
ter has by degrees become solid, and keep it on for 
twenty-four hours or more. Lastly, after taking off 
the plaster, anoint the body with a mixture of oil, saf- 
fron, and salt. Renew the bath with the plaster and 
unction as before every fifth day, and let the process 
of softening the body continue for a month. 

23. While this softening process is going on, I hold 
it to be useful, proper, and agreeable to this intention, 
to nourish the body well, to keep it from cold air, and 
to drink nothing that is not warm. 

24. But this is one of the things (as I gave notice 
at first) which I have not proved by trial, but only set 
down with a view to the end aimed at. For having 
set up the goal I hand on the lamp to others. 

25. Warm and cherishing applications from living 
bodies are not to be neglected. - Ficinus! says, and 
that not in joke, that the laying of the young maid 
in David’s bosom would have done him good, but that 

1 De Vita Prod. ii. 8. 


140 TRANSLATION OF THE 


it came too late. He ought however to have added 
that the maid, like the Persian virgins, should have 
been anointed with myrrh and the like, not for the 
pleasure of it, but to increase the cherishing virtue 
from the living body. . 

26. Barbarossa in his last days, by the advice of a 
Jewish physician, continually applied young boys to his 
stomach, to warm and cherish it. Some old men like- 
wise apply puppies, which are animals of the hottest 
kind, to their stomachs at night. 

27. There is an account tolerably certain, and with 
the authority of many names, that some men with de- 
formed noses, tired of being laughed at, have cut off 
the excrescences and shoots, and having made an in- 
cision in their arms sewed them up therein for a time, 
and thence obtained more comely noses. If this is 
true it plainly shows the consent of flesh to flesh, espe- 
cially in live flesh. 

28. With regard to the particular inteneration of 
the principal viscera, namely, the stomach, lungs, liver, 
heart, brain, spinal marrow, reins, gall, entrails, veins, 
arteries, nerves, cartilages, and bones, it would take 
too long to inquire and give rules concerning them, 
seeing I am not now prescribing a course of practice, 
but only certain indications thereto. 


X. 


THE OPERATION TO PURGE AWAY THE OLD JUICE AND 
TO SUPPLY NEW, OR PERIODICAL RENOVATION. 


The History. 


Although the things I shall here set down have been 
mostly touched on before, yet seeing that this is one of 


“ HISTORIA VITA ET MORTIS.” 141 


the principal operations, I will handle them again a 


little more fully. 


1. It is certain that worn out draught oxen being 
turned into new and fresh pastures recover young and 
tender flesh. This is proved by the eating; and there- 
fore it is evident that inteneration of the flesh is not 

difficult ; and it is probable also that this inteneration 
of the flesh, if often repeated, will likewise reach the 
bones, membranes, and the like. 

2. It is certain that the diets now in use, especially 
of guaiacum, sarsaparilla, China-root and sassafras, if 
continued for a long time, and according to strict rules, 
first attenuate all the juice of the body, and then con- 
sume and absorb it. And this is shown very clearly in 
venereal diseases, which when they have even got so 
far as to produce gummosities, and have devoured and 
corrupted the inner juices of the body, may still be 
cured by these diets. Again, it is equally manifest 
that men who have grown thin, pale, and cadaverous 
by these diets, soon after gain fatness and colour, and 
are evidently renewed. Wherefore in old age, diets 
of this kind, used every two years, would I think be 
useful to my intention, like the casting of the skin in 
serpents. 

3. Let me not be accounted one of the heretics 
called Cathari, if I affirm confidently that purgings 
often repeated, and made familiar to the body, do more 
to lengthen life than exercises and perspirations. But 
this must needs be s6, if my previous position be ad- 
mitted, that anointings of the body, filling up the pores 
externally, exclusions of the air, and detentions of the 
spirit in the mass of the body, contribute greatly to 
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longevity. For it is most certain that by outward 
sweats and perspirations, not only the humours and ex- 
crementitious vapours are exhaled and consumed, but 
with them also the juices and good spirits, which are 
not so easily restored ; but this is not the case in purg- 
ings (unless they be very violent), since they act prin- 
cipally upon the humours. The best purgings for this 
intention are those which are taken a little before 
meals, because they dry the body less; and therefore 
they should consist of such purgatives as least disorder 
the stomach. 


The intentions of these proposed operations are, I 
think, most true; and the remedies faithful to the in- 
tentions. And although many of them may appear 
very common, yet it would be scarce believed with 
how much care and choice they have been examined ; 
that they might be (the object of the intention always 
secured) both safe and effectual. Experience however 
will both prove and advance this matter. But such in 
all things are the works of the more prudent kind of 
counsel ; admirable in effect, excellent in order, com- 
mon-place in the means employed. 


THE PORCHES OF DEATH. 


In connection ° ° ° 
Ta connection I now come to the inquiry concerning 


Article of In- the porches of death; that is, of the things 
Transition. | which happen to men both 4 little before and 
a little after the point of death; that seeing that there 
are many paths which lead to death, we may know 
what are the common issues of them all, especially in 


deaths caused rather by a destitution of nature than by 
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violence; though of these likewise some notice must 
be inserted, by reason of their connection with the 
subject. 


The History. 


1. The living spirit seems to require three things for 
its subsistence; namely, suitable motion, moderate 
coolness, and proper aliment. Flame appears to re- 
quire only two of these; namely, motion and aliment ; 
because flame is a simple and spirit a compound sub- 
stance, insomuch that if it approach too near to the 
nature of flame it destroys itself. 

2. Flame likewise, as Aristotle! well observed, is 
extinguished and overpowered by a greater and more 
powerful flame; much more the spirit. 

3. Flame, if it be too much compressed, is extin- 
guished ; as may be seen by putting a glass over a 
candle; for the air expanded by the heat compresses 
the flame, and thereby lessens and extinguishes it. 
Neither will the flame catch in grates where the fuel 
is pressed close together without leaving any space 
_ between the parts. 

4. Ignited bodies are also extinguished by compres- 
sion; for if you press a burning coal hard with the 
tongs or with your foot the flame is immediately put 
out. 

5. But to pass on to the spirit. Blood or phlegm 
entering into the ventricles of the brain causes instan- 
taneous death, since the spirit has not space to move. 

6. A violent contusion of the head likewise causes 
sudden death, the spirits being straitened in the ven- 
tricles of the brain. 


1 Problems iii. 22. and xxxiii. 2. 
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7. Opium and other strong narcotics congeal the 
spirit and deprive it of motion. 

8. A poisonous vapour that is directly hostile to the 
spirits causes sudden death ; as in deadly poisons which 
operate by what is called a specific malignity ; for it 
strikes the spirit with such aversion that it will no 
longer move nor rise against so deadly an enemy. 

9, Extreme drunkenness or surfeiting likewise some- 
times cause sudden death, the spirit being crushed not 
so much by the density or malignity of the vapour (as 
in opium and malignant poisons) as by the quantity 
of it. : 

10. Extreme grief and fear, especially if sudden (as 
the news of unexpected misfortune), sometimes pro- 
duce sudden death. 

11. Too great an expansion as well as too close a 
compression of the spirits is likewise fatal. 

12. Many have died from. great and sudden joys. 

13. Great discharges, as the flow of water in cut- 
tings for the dropsy, and much more, great and sudden 
hemorrhages, are often followed by sudden death. 
And this takes place from the mere horror of vacuum 
in the body ; all the parts, and the spirit among them, 
rushing at once to fill the empty spaces. With respect 
to the slower fluxes of blood, the matter is referred to 
the want of aliment, not to the rushing back of the 
spirit. And so much for the motion of the spirit when 
either by over-compression or over-discharge it pro- 
duces death. 


14. I come now to the want of coolness. Pre- 
vention of respiration causes sudden death, as in all 
suffocation or strangulation; yet this should not be 
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attributed so much to the stoppage of motion as to the 
stoppage of refrigeration, because air when too hot, 
though it be freely drawn in, is no less suffocating than 
if respiration were stopped; as we see in persons who 
have sometimes been suffocated by burning coals or 
charcoal, or walls newly whitewashed, in close rooms 
where a fire has been lighted; a kind of death which 
the emperor Jovinian is said to have died. The same 
happens likewise from the overheating of dry baths, as 
was practised in the death of Fausta, wife of Constan- 
tine the Great.! 

15. The intervals at which nature repeats the act of 
inspiration, and desires to expel the foul air received 
into the lungs and to take in fresh, are very short, — 
scarce the third part of a minute. __ 

16. Again, the pulsation of the arteries and the con- 
traction and dilatation of the heart is a motion three 
times more rapid than respiration ; so that if it were 
possible without hindering respiration to stop this 
motion of the heart, death would ensue quicker than 
by strangulation. 

17. Use and custom have however some control over 
this natural action of respiration, as appears in the 
Delian divers and pearl-fishers, who by continual 
practice can hold their breath at least ten times 
longer than other men. 

18. Some animals even among those who have lungs 
can hold their breath longer than others, according as 
they require a greater or less degree of refrigeration. 

19. Fish require less refrigeration than land animals ; 
yet they require some, and receive it through their 
gills. And as land animals cannot bear a too hot or 
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close air, so likewise fish are suffocated in water if it 
be totally and long frozen. 

20. If the spirit is assaulted by another heat far 
stronger than its own, it is dissipated and destroyed. 
For if it cannot bear its own heat without receiving 
refrigeration, much less can it endure a strange heat 
that is more intense. This is visible in burning fevers, 
when the heat of the putrefied humours exceeds the 
natural heat so much as to quench or dissipate it. 

21. The wont and use of sleep is likewise referred 
to refrigeration. For as motion attenuates and rarefies 
the spirit and stimulates and intensifies the heat there- 
of, so on the other hand sleep pacifies and subdues its 
motion and discursive action. For although sleep 
strengthens and furthers the actions of the parts and 
the non-vital spirits and all motion towards the cir- 
cumference of the body, yet it greatly calms and lulls 
the proper motion of the living spirit. Now human 
nature requires sleep regularly once in the twenty- 
four hours, and that for five or six hours at least; 
though in this respect also there are sometimes mira- 
cles of nature ; as Mecenas is said not to have slept 
for a long time before his death.’ And so much for the 
want of refrigeration for the preservation of the spirit. 


22. With regard to the third want, namely, that of 
aliment, it seems to belong more to the parts than to 
the living spirit ; for a man may easily believe that the 
living spirit subsists in identity, and not by succession 
or renovation. As for the rational soul in man, it is 
most certain that it is not propagated, nor subject 
either to repair or death. Men talk also of the nat- 

1 Pliny, vii. 52. 
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ural spirit of animals and even of vegetables, which 
differs from the other soul both in essence and in form. 
For from the confusion between them has sprung the 
doctrine of metempsychosis and innumerable conceits 
of heathens and heretics. 

23. The human body requires renovation by aliment 
regularly once a day. Men in good health can scarce 
bear three days’ fasting; but training and custom even 
here have no little effect. ‘To men out of health fast- 
ing is less injurious. And as exercise demands more 
nourishment, so likewise sleep to a certain extent sup- 
plies it. ‘There are some few instances of men who, 
by some miracle of nature, have been found to live a 
considerable time without meat and drink. 

24. Dead bodies, if not prevented by putrefaction, 
last a long time without much decay ; but live bodies, 
as has been said, cannot, unless they receive alimenta- 
tion, last more than three days. This shows that this 
rapid consumption is the work of the living spirit, 
which either repairs itself, or makes it necessary for 
the parts to repair themselves, or both. This is borne 
out also by that which was noted before, namely, that 
animals can go somewhat longer without aliment, if 
they sleep. Now sleep is nothing else than the retire- 
ment of the living spirit into itself. 

25. Too continuous and copious an effusion of blood, 
such as sometimes takes place in hemorrhoids, some- 
times in vomiting of blood from the opening or rupture 
of the inner veins, and sometimes in wounds, causes 
speedy death; for the blood of the veins supplies the 
blood of the arteries, which again supplies the spirit. 

26. A man who feeds twice a day takes no small 
quantity of meat and drink into his body; much more 
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indeed than he discharges by stool, urine, or sweat. 
No wonder, perhaps you will say, seeing the rest is 
turned into the juices and substance of the body. 
True; but reflect for a moment that this accession of 
food takes place twice a day, and yet the body is not 
surcharged. And similarly, though the spirit is re- 
paired, yet it grows not immoderate in quantity. 

27. It is of no use to have aliment at hand, if it be 
in a remote degree; but it should be of such a kind 
and so prepared and applied that the spirit can act 
upon it. The stick of a wax torch cannot continue 
the flame if wax be wanting, neither can men feed on 
herbs alone. And this it is which occasions atrophy in 
old age, namely, that although there be flesh and blood, 
yet the spirit has become so scanty and thin, and the 
juices and the blood are so exhausted and obstinate, 
that they are not equal to alimentation. 

28. Let us now sum up the things required for life, 
according to the common and ordinary course of na- 
ture. The spirit requires room for its motion in the 
ventricles of the brain and the nerves perpetually ; 
pulsation of the heart every third part of a moment ; 
respiration every moment; food and sleep once in three 
days ; power of alimentation after the age of about 
eighty years; and if any of these wants are not sup- 
plied death ensues. Therefore there appear plainly to 
be three porches of death ; namely, destitution of the 
spirit, in the motion, refrigeration, and nourishment 
thereof. 


Admonitions. 1. It would be an error to suppose that 
the living spirit, like flame, is perpetually generated 
and extinguished, and is of no sensible duration. For 
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even flame does this not of its own nature, but because 
it lives among*things hostile to it, since flame within 
flame is durable. But the living spirit lives among 
things that are friendly and obsequious. Therefore, 
whereas flame is a momentary and air a fixed sub- 
stance, the living spirit partakes of the nature of both. 

2. The present inquiry, as was observed at first, 
does not relate to the extinction of the spirit by the 
destruction of the organs through disease and vio- 
lence ; although this also terminates in the same 
three porches. And so much for the form of death. 


29. There are two great precursors of death, the 
one sent from the head, the other from the heart, 
namely, convulsions and extreme labour of the pulse ; 
for that deadly hiccough is itself a kind of convulsion. 
But this labouring of the pulse has a remarkable quick- 
ness, because on the point of death the heart trembles 
so violently that contraction and dilatation are almost 
confounded. But together with this quickness there 
ts a feebleness and lowness, and often a great inter- 
mission in the pulse, the motion of the heart failing, 
and being no longer able to recover itself stoutly and 
regularly. 

30. The immediate signs which precede death are, 
great restlessness and tossing of the body, fumbling of 
the hands, hard clutching and grasping, teeth firmly 
set, a hollow voice, trembling of the lower lip, pallor 
of the face, a confused memory, loss of speech, cold 
sweats, elongation of the body, raising up the white 
of the eyes, alteration of the whole countenance (as 
the nose becoming sharp, the eyes hollow, and the 
cheeks sinking in), contraction and rolling of the 
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tongue, coldness of the extremities, in some a ¢ 
charge of blood or seed, a shrill cry, thick breathi 
falling of the lower jaw, and the like. 

81. Death is succeeded by deprivation of all se 
and motion as well of the heart and arteries as of 
nerves and limbs, by inability of the body to supr 
itself upright, by stiffness of the nerves and parts, 
loss of all warmth, and soon after by putrefaction : 
stench. 

32. Eels, serpents, and insects move a good wl 
in all their parts after being cut in pieces; so t 
countrymen imagine that the different parts are try 
to unite again. Birds likewise flutter for a little a 
their heads are cut off; and the hearts of animals t 
for a long time after being torn out. Indeed, I rem: 
ber to have seen the heart of a man who had his b 
els torn out (the punishment with us for high treasc 
which on being cast according to custom into the f 
leaped up at first about a foot and a half high, | 
then by degrees to a less height, for the space, : 
remember, of seven or eight minutes. There is | 
wise an old and trustworthy tradition of an ox bell 
ing after his bowels were torn out. But there - 
more certain report of a man, who having underg 
this said punishment for high treason, when his h 
had been torn out and was in the hands of the 
ecutioner, was heard to utter three or four words 
prayer. ‘This I say is more credible than the story 
the sacrificed ox ; because the friends of such crimi: 
usually give money to the executioner to do his ot 
as quickly as possible, and so put them sooner out 
pain; whereas in sacrifices I do not see why the pr 
should use any such despatch. 
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33. To recover persons from swoons and sudden fits 
(of whom many, without relief, would otherwise die), 
the following remedies are used; namely, giving them 
waters distilled from wine (which are called hot and 
cordial waters), bending the body forward, close stop- 
ping of the mouth and nostrils, bending and twisting the 
fingers, tearing out the hair of the beard or head, rub- 
bing of the parts, especially the face and extremities, a 
sudden sprinkling of cold water on the face, sudden 
and shrill noises, holding rose-water and vinegar to the 
nose in fainting fits; burning feathers or cloth in hys- 
terics; but in apoplectic fits the best thing is a heated 
frying-pan. A close embrace of living bodies has like- 
wise been of service to some. 

34. There have been many instances of men who 
have been left for dead, laid out, and carried forth to 
burial; nay, of some who have been actually buried ; 
that have yet come to life again. In the case of those 
who have been buried, this has been ascertained, on 
opening the grave, from the wounded and bruised state 
of the head, by reason of the body striving and tossing 
in the coffin. The most recent and memorable in- 
stance thereof was the subtle schoolman Duns Scotus, 
who having been buried in the absence of his servant 
(who appears to have known the symptoms of these 
fits), was by him afterwards disinterred and found in 
this state. And a similar thing happened in our time 
to an actor buried at Cambridge. I remember to have 
heard of a gentleman who, being curious to know what 
the sensation of hanging was, hung himself by mount- 
_ ing on a stool and then dropping himself off, thinking 
of course that he would be able to regain the stool as 
soon as he liked ; but this he was unable to do, and he 
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was only released by a friend who was present. On 
being asked what he had suffered, he said that he felt 
no pain, but that at first he saw round about him the 
appearance of fire burning, which was succeeded by 
an intense blackness or darkness, and then by a kind 
of pale blue or sea-green colour, such as is often seen 
also by fainting persons. A physician still alive told 
me that by the use of frictions and warm baths he 
had recovered a man who had hung himself and been 
suspended for half an hour, and he made no doubt of 
being able to restore to life any one who had been 
suspended for the same time, provided his neck had 
not been broken by the shock of the first drop. 


THE DIFFERENCES BETWEEN YOUTH AND OLD AGE. 


In connection § 1. The scale or succession of stages in 

Article of the the human body is this ; conception, quick- 

Tnquiry. ening in the womb, birth, nourishment at 
the breast, weaning, beginning to feed upon such food 
and drink as are given to infants, cutting the first teeth 
about the second year, beginning to walk, beginning to 
speak, putting forth the second teeth about the seventh 
year, puberty about the twelfth or fourteenth year, 
power of generation and menstrual flux, growth of 
hair on the legs and arms, growth of beard, increase 
of stature al] this time, and sometimes longer, fulness 
and perfection of strength and activity, grey hairs and 
baldness, cessation of the menstrua and of the genera- 
tive power, tendency to decrepitude and a three-legged 
animal, death. In the mean time the mind also has its 
periods, though they cannot be described by years; as 
a failing memory and the like, of which hereafter. 
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2. The differences between youth and old age are 
these: A young man’s skin is even and smooth, an old 
man’s dry and wrinkled, especially about the eyes and 
forehead ; a young man’s flesh is soft and tender, an 
old man’s hard; youth has strength and activity, old 
age decay of strength and slowness of motion; youth 
has a strong, old age a weak digestion ; a young man’s 
bowels are soft and succulent, an old man’s salt and 
parched ; in youth the body is erect, in old age bent 
into a curve; a young man’s limbs are firm, an old 
man’s weak and trembling; in youth the humours are 
bilious and the blood hot, in old age the humours are 
phlegmatic and melancholy, and the blood cold; a 
young man’s sexual passions are quick, an old man’s 
slow ; in youth the juices of the body are more roscid, 
in old age more crude and watery ; in youth the spirit 
is plentiful and effervescent, in old age poor and 
scanty; in youth the spirit is dense and fresh, in old 
age eager and rare ; in youth the senses are quick and 
entire, in old age dull and impaired ; a young man’s 
teeth are strong and perfect, an old man’s weak, worn, 
and falling out ; a young man’s hair is coloured, an old 
man’s (whatever colour it formerly was) white ; youth 
has hair, old age baldness; in youth the pulse beats 
stronger and quicker, in old age weaker and slower; a 
young man’s illnesses are more acute and curable, an 
old man’s chronic and hard to cure ; in youth wounds 
heal fast, in old age slowly ; a young man’s cheeks are 
fresh-coloured, an old man’s pale or rubicund, and the 
blood thick ; youth is less troubled with rheums, age 
more so. Neither, as far as I know, does age bring 
any improvement to the body unless it be sometimes 
in fatness. ‘The cause whereof is obvious; namely, 
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that in old age the body neither perspires nor assimi- 
lates well; and fatness is nothing else than exuberance 
of aliment over and above that which is discharged or 
perfectly assimilated. Some old men likewise have an 
increase of appetite by reason of the acidity of the hu- 
mours, though the digestion becomes worse. But all 
these things that I have here mentioned the physicians 
will idly enough refer to the diminution of the natural 
heat and the radical moisture, things worthless for 
use. This much is certain, that in the coming on of 
years dryness precedes coldness, and that bodies in the 
highest state of heat decline to dryness, and coldness 
follows after. 

3. Next in order comes the consideration of the 
affections of the mind. I remember when I was a 
young man at Poictiers in France that I was very 
intimate with a young Frenchman of great wit, but 
somewhat talkative, who afterwards turned out a very 
eminent man. He used to inveigh against the man- 
ners of old men, and say that if their minds could be 
seen as well as their bodies, they would appear no less 
deformed ; and further indulging his fancy, he argued 
that the defects of their minds had some parallel and 
correspondence with those of the body. To dryness 
of the skin he opposed impudence; to hardness of the 
bowels, hardness of the heart; to blear eyes, envy, and 
the evil eye; to sunken eyes and bowing of the bodv 
to the ground, atheism (for they no longer, he says, 
look up to heaven); to the trembling of the limbs, 
vacillation of purpose and inconstancy ; to the bending 
and clutching of the fingers, rapacity and avarice; to 
the tottering of the knees, timidity ; to wrinkles, cun- 
ning and crooked ways; and other parallels which do 


‘HISTORIA VITZ ET MORTIS.” 155 


not now occur tome. But to be serious; youth has 
modesty and a sense of shame, old age is somewhat 
hardened ; a young man has kindness and mercy, an 
old man has become pitiless and callous ; youth has a 
praiseworthy emulation, old age an ill-natured envy ; 
youth is inclined to religion and devotion by reason of 
its fervency and inexperience of evil, in old age piety 
cools through the lukewarmness of charity and long 
intercourse with evil, together with the difficulty of 
believing; a young man’s wishes are vehement, an 
old man’s moderate ; youth is fickle and unstable, old 
age more grave and constant; youth is liberal, gener- 
ous, and philanthropic, old age is covetous, wise for it- 
self, and self-seeking; youth is confident and hopeful, 
old age diffident and distrustful ; a young man is easy 
and obliging, an old man churlish and peevish; youth 
is frank and sincere, old age cautious and reserved ; 
youth desires great things, old age regards those that 
are necessary ; a young man thinks well of the present, 
an old man prefers the past; a young man reverences 
his superiors, an old man finds out their faults; and 
there are many other distinctions which belong rather 
to manners than the present inquiry. Nevertheless as 
old men in some respects improve in their. bodies, so 
also in their minds, unless they are quite worn out. 
For instance, though less ready in invention, yet they 
are more powerful in judgment, and prefer a safe and 
sound to a specious course. They increase likewise in 
talkativeness and ostentation; for being less fit for 
action they look for fruit of speech; so it was not 
without reason that the poets represented Tithonus as 
transformed into a grasshopper. 
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PROVISIONAL RULES. 


CONCERNING THE DURATION OF LIFE AND THE FORM 
OF DEATH. 


RULE 1. 


There is no consumption, unless that which is lost 
by one body passes into another. 


EXPLANATION. 


In nature there is no annihilation; and therefore 
the thing which is consumed either passes into the air, 
or is received into some adjacent body. Whence we 
see spiders, flies, or ants, entombed and preserved for 
ever in amber, a more than royal tomb, although they 
are tender substances and easily dissipated. But no 
air reaches them into which any of their parts can 
escape, and the substance of the amber is so hetero- 
geneous that it takes nothing from them. There 
would likewise in my opinion be a similar effect if 
a stick, root, or the like were put into quicksilver. 
Wax, honey, and gum have an operation of the same 


kind, but only partial. 


RwLE It. 


In every tangible body there is a spirit covered and 
enveloped in the grosser body; and from this spirit 
consumption and dissolution take their origin. 


EXPLANATION. 


No known body in the upper parts of the earth is 
without a spirit, whether it proceed by attenuation and 
concoction from the heat of the heavenly bodies, or 
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by some other way. For the cavities of tangible things 
do not admit of a vacuum, but are filled either with 
air or the proper spirit of the thing. But this spirit, 
whereof I am speaking, is not a virtue, nor an energy, 
nor an actuality, nor any such idle matter, but a body 
thin and invisible, and yet having place and dimension, 
and real. Neither again is this spirit air (no more 
than wine is water), but a rarefied body, akin to air, 
though greatly differing from it. Now the grosser 
parts of bodies, being of a sluggish and not very mov- 
able nature, would last for a long time, if this spirit 
did not disturb, agitate and undermine them, and prey 
upon the moisture of the body, and whatever else it 
can turn into fresh spirit ; after which both the pre- 
existing and the newly formed spirit gradually escape 
together. This is well exhibited by the diminution of 
weight in bodies dried by perspiration. For it must 
not be supposed that whatever is emitted either was 
spirit, when it had weight, or was other than spirit 
when it had flown. 


-RULE Itt. 


The emission of the spirit produces dryness; the 
detention and working thereof within the body, either 
melts, or putrefies, or vivifies. 


EXPLANATION. 


There are four processes of the spirit, namely are- 
faction, melting, putrefaction and generation of bodies. 
Arefaction is not properly the work of the spirit, but 
of the grosser parts after the emission of the spirit ; 
for upon this they contract themselves, partly to avoid 
avacuum and partly from the union of homogeneous 
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things together ; as is shown in all things dried by age, 
and in the drier kinds of bodies which have passed 
through the fire, as bricks, charcoal, and bread. Melt- 
ing is the work of the spirits alone, and that only when 
they are excited by heat; for then the spirits expand- 
ing themselves and yet not going forth, insinuate and 
spread themselves among the grosser parts, and make 
them soft and molten, as appears in metals and wax ; for 
metals and other tenacious bodies are apt to restrain the 
spirit, and prevent it from rushing forth when excited. 
Putrefaction is the combined work of the spirit and the 
grosser parts. For the spirit (which held together and 
kept in order the parts of the body) having partly es- 
caped, and partly become feeble, all things are dis- 
solved and return to their heterogeneities, or elements ; 
whatever spirit there was in the body is gathered to 
itself (whence putxefied bodies begin to have a foul 
odour); the oily parts are gathered to themselves (and 
hence putrefied bodies have a certain smoothness and 
unctuosity) ; the watery parts likewise to themselves ; 
and the dregs to themselves (and hence the confusion 
in putrefied bodies). (Generation or vivification is like- 
wise the combined work of the spirit and the grosser 
parts, but in a very different manner. For the spirit is 
entirely detained, but swells and moves locally ; and the 
grosser parts are not dissolved, but follow the motion 
of the spirit, which as it were inflates and thrusts them 
out into various figures; whence proceeds that same 
generation and organization. Vivification therefore 
always takes place in a matter tenacious and viscous, 
but at the same time soft and yielding, that there may 
be at once both a detention of the spirit, and a gentle 
yielding of the parts, as the spirit moulds them. And 
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this appears in the matter of all things, as well vege- 
table as animal, whether generated from putrefaction 
or from seed; for there is manifest in them all a mat- 
ter hard to break through, but easy to yield. 


RULE Iv. 


In all animate bodies there are two kinds of spirits ; 
lifeless spirits, such as are in bodies inanimate, and in 
addition to them a living spirit. 


_EXPLANATION. 


I have already observed that to procure long life the 
human body should be considered first as a body inani- 
mate and unsupported by aliment; and secondly as a 
body animate and nourished ; for the first considera- 
tion gives laws touching consumption, the second laws 
touching repair. We should know therefore that there 
are diffused in the substance of every part of the hu- 
man body, as the flesh, bones, membranes, organs and 
the like, during lifetime, spirits of the same kind as 
those which exist in the same things, flesh, bones, 
membranes and the rest, when separated and dead; 
such likewise as remain in the corpse. But the living 
spirit, though it governs them and has some agreement 
with them, is very different from them, being integral 
and self-subsisting. But between the lifeless and vital 
spirits there are two special differences ; the one, that 
the lifeless spirits are not continued in themselves, but 
are as it were cut off and surrounded by the grosser 
body which intercepts them ; as air is mixed up in snow 
or froth. But all the vital spirit is continued in itself, 
by certain channels through which it passes, without 
being totally intercepted. And this spirit likewise is 
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of two kinds; the one merely branched, and permeat- 
ing through small thread-like channels; the other hav- 
ing a cell likewise, so that it is not only continued in 
itself, but also collected in a considerable quantity, ac- 
cording to the proportion of the body, in some hollow 
space ; and in this cell is the fountain of the streamlets 
which diverge from thence. This cell is chiefly in the 
ventricles of the brain, which in the lower animals are 
narrow ; so that the spirits seem rather to be diffused 
over the body than seated in cells; as may be seen in 
serpents, eels and flies, the different parts whereof con- 
tinue to move long after they are cut in pieces. So 
likewise birds quiver for some time after their heads 
are cut off, because they have small heads, with small 
cells; but the nobler animals, and men most of all, 
have larger ventricles. The other difference between 
the spirits is, that the vital spirit has in it a degree of 
, Inflammation, and is like a breath compounded of flame 
and air, as the juices of animals contain both oil and 
water. But this inflammation supplies peculiar mo- 
tions and faculties; for inflammable smoke even before 
it catches fire is hot, rare, and movable, and yet it is 
a different thing after it has become flame. But the 
inflammation of the vital spirits is gentler by many de- 
grees than the softest flame, whether of spirit of wine 
or other; and besides, it is largely mixed with an 
aerial substance, so as to be a mysterious combination 
of a flammeous and aerial nature. 


RULE v. 


The natural actions are proper to the several parts, 
but they are excited and sharpened by the vital spirit. 
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EXPLANATION. 


The actions or functions of the individual members 
follow the nature of the members themselves; as at- 
traction, retention, digestion, assimilation, separation, 
excretion, perspiration, and even the sense itself, de- 
pend upon the properties of the several organs, as the 
stomach, liver, heart, spleen, gall, brain, eye, ear, and 
the rest. But yet none of these actions would ever 
be set in motion without the vigour, presence, and heat 
of the vital spirit ; as iron could not attract iron, un- 
less it were excited by the magnet; and an egg could 
not be productive, unless the substance of the hen had 
been actuated by the treading of the cock. 


RULE V1. 


The lifeless spirits are nearly of the same substance 
as the air ; the vital spirits more akin to the substance 
of flame. 

EXPLANATION. 

The explanation of the foregoing 4th rule is also a 
declaration of this; but further, it is the reason why 
all fat and oily substances continue to exist long in 
their natural state ; for neither does the air prey much 
upon them, nor have they much desire to unite with 
the air. But the idea that flame is lighted air is a 
vain conceit, seeing that flame and air are no less het- 
erogeneous than oil and water. When therefore this 
rule declares that the vital spirits approach nearer to 
the substance of flame, it must only be understood 
that they do this more than the lifeless spirits, and not 
that they pertain more to the nature of flame than of 
alr. 

VOL. X. 11 
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RULE VIl. 


The spirit has two desires ; one of multiplying itself, 
the other of going forth and congregating with its con- 
naturals. 


EXPLANATION. 


This rule is understood of the lifeless spirits. For 
with regard to the second desire, the vital spirit has a 
special abhorrence of leaving the body, seeing it has 
no connaturals near at hand. It may, perhaps, rush 
to the extremities of the body, to meet something that 
it loves, but, as I said before, it is loth to go forth. 
But the lifeless spirits, on the other hand, are possessed 
by both these desires. For as to the former, every spir- 
it seated amongst the grosser parts dwells unhappily ; 
and being in such solitude, where it finds nothing like 
itself, it the more strives to make and create something 
similar ; and to increase its quantity, it works hard to 
multiply itself, and prey upon the volatile part of the 
grosser bodies. With regard to the second desire, 
namely, that of escaping and resolving itself into air, 
it is certain that all thin bodies (which are always mov- 
able) move willingly to their likes when near at hand. 
One drop of water moves towards another, and flame 
to flame; but much more does this appear in the es- 
cape of the spirit into the external air, because it is 
not carried to a particle like itself, but to a very world 
of connaturals. In the meantime, it should be noted 
that the going forth and escape of the spirit into the 
air is a double action, arising partly from the appetite 
of the spirit, and partly from the appetite of the air; 
for the common air is a needy thing, and seizes every- 
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thing with avidity, as spirits, odours, rays, sounds, 
and the like. 


Rue vil. 


Spirit detained, if it have no means of generating 
other spirit, softens likewise the grosser parts. 


EXPLANATION. 


Generation of new spirit does not take place except 
upon things which are in a degree near to spirit, as 
moist bodies are. If therefore the grosser parts where- 
in the spirit works are in a degree remote, the spirit, 
though it cannot convert them, yet does all it can to 
weaken, soften, and disperse them ; so that though it 
cannot increase its quantity, it may nevertheless live 
more freely, and amidst things that are better disposed 
to it. But this aphorism is very useful to our end, 
because it tends to the inteneration of the hard and 
stubborn parts of the body by the detention of the 
spirit. 

RULE 1x. 

The inteneration of the harder parts proceeds well 

when the spirit neither escapes nor generates. 


EXPLANATION. 


This rule solves the knot and difficulty in the opera- 
tion of softening the body by the detention of the spirit. 
For if the spirit when detained in the body preys upon 
all things within, nothing is gained towards the inten- 
eration of the parts in their.substance, but they are 
rather wasted and corrupted. The spirits therefore 
besides being detained should be cooled and confined, 
that they be not too active. 
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RULE x. 
The heat of the spirit, to keep the body fresh, should 


be robust, but not eager. 


EXPLANATION. 


This rule likewise relates to the solution of the above- 
mentioned difficulty, but it extends much further, for 
it describes what should be the temper: of: heat in the 
body to dispose it for longevity. And this is useful, 
‘whether the spirits are detained or not; for in any 
case the heat of the spirits should be such as rather to 
act upon the hard parts than prey upon the soft; for 
the former intenerates and the latter dries up. Be- 
sides, the same thing is good to perfect alimentation ; 
for such a heat best excites the faculty of assimilation, 
and at the same time best prepares the matter to be 
assimilated. The properties of this kind of heat should 
be these: First, it should be slow, not sudden ; second- 
ly, it should not be very intense, but moderate ; thirdly, 
it should be regular and not variable, that is, not alter- 
nately increasing and decreasing ; fourthly, if it meets 
with any resistance it should not be easily stifled or 
depressed. This operation is very subtle, but as it is 
one of the most useful it should not be neglected ; and 
in the remedies proposed to invest the spirit with a 
robust heat, or that which I call operative, not preda- 
tory, I have in some measure answered this purpose. 


RULE XI. 


The condensation of the spirits in their substance 
tends to longevity. 
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EXPLANATION. 


This rule is subordinate to the preceding; for the 
spirit when condensed receives all the four properties 
of heat there mentioned. But the methods of con- 
densation are to be found in the first of the ten opera- 
tions. 

RULE XII. 

The spirit is more eager to.escape and more preda- 

tory in large quantities than in small. 


EXPLANATION. 


This rule is self-evident, seeing quantity of itself 
regularly increases power; as may be seen in flames, 
that the bigger the flame the stronger it breaks out and 
the quicker it consumes. And therefore too great an 
abundance or exuberance of the spirits is very injuri- 
ous to longevity; and such a supply only is needed as 
will suffice for the offices of life and the furnishing of 


proper reparation. 


Rule XIll. 


The spirit if equally diffused is less eager to go forth, 
and less predatory, than if it is distributed irregularly. 


EXPLANATION. 

Not only is a large quantity of spirits in proportion 
to the whole injurious to the duration of things, but 
also the same quantity if less distributed is in like man- 
ner injurious. Therefore the more the spirit is broken 
up and dispersed the less predatory it is; for dissolu- 
tion begins wherever the spirit is most'loose. And 
hence it is that exercise and frictions contribute much 
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to longevity ; for agitation is the best means of break- 
ing up and intermingling things together in their 
smallest particles. 


RULE XIv. 


An irregular and subsultory motion of the spirits 
does more to hasten their emission and is more preda- 
tory than a constant and equal one. 


EXPLANATION. 


In inanimate bodies this rule is certain, for inequality 
is the mother of dissolution; but in animate bodies 
(where repair as well as consumption is regarded, and 
repair proceeds by the appetite of things, which again 
is sharpened by variety) it holds less strictly; yet here 
also it may be received with this qualification, that 
the variety be rather an alternation than a confusion, 
and as it were constant in inconstancy. 


Rule Xv. 


The spirit in a body of firm texture is detained, 
though against its will. 


EXPLANATION. 


All things abhor a solution of their continuity, but 
in a degree proportioned to their density and rarity. 
For the more rarefied bodies are, the smaller and nar- 
rower are the passages into which they suffer them- 
selves to be compressed ; and therefore water will find 
a way where dust will not, air where water will not, 
and flame and spirit where air will not. But yet 
there is a limit to this; for the spirit is not so pos- 
sessed with a desire of emission as to suffer itself to 
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be too much discontinued, or to be driven into too nar- 
row pores or passages; and therefore if the spirit be 
enclosed in a hard or an unctuous and tenacious body 
(which is not easily divided), it is completely bound, 
and as it were imprisoned, and gives up its desire to 
issue forth. And hence we see that metals and stones 
require a long time for their spirit to go forth, unless 
either the spirit be excited by fire, or the grosser parts 
be disunited by strong and corrosive waters. The like 
reason holds good of tenacious bodies, as gums, except 
that they are dissolved by a gentler heat. According- 
ly hard juices of the body, a tight skin, and the like 
(which are procured by dryness of aliment, exercise, 
and coldness of the air) are good for longevity, because 
they closely confine the spirit and prevent its emission. 


RULE XVI. 


In oily and fat things, though they be not tena- 
cious, the spirit is detained willingly. 


EXPLANATION. 


The spirit, if it be neither irritated by antipathy to 
the body that encloses it, nor fed by too great a simili- 
tude of that body, nor solicited or excited by an exter- 
nal body, makes no great effort to go out. And oily 
bodies are without all these properties; for they are 
neither so hostile to the spirit as hard bodies, nor so 
similar as watery bodies, nor in good agreement with 
the air ambient. 


Rue Xvi. 


A rapid escape of the watery humour preserves the 
oily longer in its existence. 
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EXPLANATION. 


I have already observed that the watery humours, 
as being of a like substance to the air, escape sooner ; 
the oily, as having less agreement with the air, later. 
But since both humours are present in most bodies, it 
happens that the water does as it were betray the oily ; 
for stealing off gradually it carries that off along with 
it. Therefore there is nothing better for the preserva- 
tion of bodies than a gentle drying of them, such as 
may cause the watery humour to exhale without excit- 
ing the oily; for then the oily enjoys its proper nature. 
And this relates not to the prevention of putrefaction 
(though that likewise is a consequence), but to the 
preservation of freshness. And hence it is that gentle 
frictions and moderate exercises that promote perspira- 
tion rather than sweating are very conducive to lon- 


gevity. 
RULE XVIII. 


&xclusion of the air contributes to longevity, if you 
guard against other inconveniences. 


EXPLANATION. 


I just before observed that the escape of the spirit is 
a double action, from the appetite of the spirit and of 
the air. If therefore one of these is removed there is 
not a little gained; and this is chiefly to be expected 
from anointings. Notwithstanding it is attended by 
various inconveniences, the remedies whereof have 
been noted in the second of our ten operations. 
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RvuLeE xtx. 


' Youthful spirits introduced into an old body may 
shortly turn back the course of nature. 


EXPLANATION. 


The nature of the spirits is as it were the master- 
wheel which turns the other wheels in the body of 
man; and therefore in the intention of longevity it 
ought to stand first. Moreover there is an easier and 
more expeditious way of altering the spirits than the 
other parts. For the operation upon the spirits is two- 
fold; the one by aliment, which is slow and as it were 
circuitous ; the other (itself likewise two-fold) which 
is sudden, and goes at once to the spirits, — namely, 
by vapours or by the affections. 


RULE xx. 


Juices of the body somewhat hard and roscid con- 
duce to longevity. 


EXPLANATION. 


The reason hereof is plain, seeing I before laid down 
that hard and oily or roscid bodies are dissipated with 
difficulty. There is however this difference (as was 
likewise noted in the tenth operation), that though a 
hard juice is less easily dissipated, yet it is at the same 
time less reparable. Here therefore we have a con- 
venience, coupled with an inconvenience, so that no 
great matter can be achieved thereby. But a roscid 
juice satisfies both operations; to this therefore we 
should more diligently apply ourselves. 
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RuLE XXI. 


Whatever penetrates by its rarity, and yet corrodes 
not by its acrimony, generates roscid juices. 


EXPLANATION. 


This rule is more difficult to practise than to under- 
stand. For it is evident that whatever penetrates 
well, but yet with a sting or tooth (as all acrid and 
acid things do), leaves behind it wherever it passes 
some trace of dryness and separation, so that it indu- 
rates the juices and dislocates the parts. But contra- 
riwise, things which penetrate from their rarity alone, 
as it were by stealth and insinuation, without violence, 
bedew and irrigate the parts in their passage. And 
of these not a few have been set down in the fourth 
and seventh operations. 


RULE xxi. 
Assimilation is best performed when all local motion 


is at rest. 
EXPLANATION. 


This rule has been sufficiently explained in the com- 
mentary on the eighth operation. 


RULE XXIII. 

Alimentation from without, at least otherwise than 
by the stomach, is very beneficial to longevity, if it 
can be effected. 

EXPLANATION. 

We see that all things which are performed by nu- 
trition take long circuits, but those done by embracing 
like substances (as is the case in infusions) require no 
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long time. Therefore external alimentation would be 
very useful, and the more so, because in old age the 
digestive faculties fail; so that if there could be some 
auxiliary nutritions, by bathings, anointings, or even 
by clysters, these things conjoined might do much, 
which single are of less service. 


RULE xXXIVv. 


Where the digestion is weak to send forth the ali- 
ment, there the outward parts should be comforted, 
so as to attract it. 


EXPLANATION. 


This is not the same as was propounded in the pre- 
ceding rule ; for it is one thing to attract the external 
aliment inwards, and another to attract the internal 
aliment outwards. But they concur in this, that they 
both assist the weakness of the internal digestions, 
though by different ways. 


RULE xxXv. | 


All sudden renovation of the body is effected either 
by the spirits or by emollients. 


EXPLANATION. 


There are two things in the body, namely, spirits 
and parts; to both of which the way by nutrition is © 
long; but the way to the spirits by vapours or the 
affections, and to the parts by emollients, is short. But 
it is to be carefully observed, that I do not at all con- 
found external alimentation with mollifying; for it is 
not the intention of emollients to nourish the parts, but 
only to make them more ready to be nourished. 
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RULE xXXVI. 


Softening of the body is performed by things of a 
like substance, by things that insinuate themselves, 
and things that close the pores. 


EXPLANATION. 


The reason hereof is evident; for like substances 
- properly soften, things which insinuate themselves con- 
duct, and things which close the pores restrain, and 
keep in the perspiration, which is a motion opposed to 
softening. Therefore (as was described in the ninth 
operation) this softening cannot be well performed at 
once, but it must be by a course and order. First, by 
covering the body with some thick coating, so as to 
exclude the liquor ; for an extraneous and gross in- 
fusion does not well consolidate the body, and that 
which enters it should be subtle and a kind of va- 
pour. Secondly, by inteneration, through the consent 
of similar substances; for bodies when touched by 
things which agree well with them open themselves 
and relax their pores. Thirdly, these insinuating 
things are conductors, which help to convey similar 
substances into the body, and a mixture of gentle 
astringents meanwhile somewhat checks perspiration. 
But, fourthly, comes that great astringency or closing 
of the pores by a thick plaster, and afterwards in a 
gradual process by anointing; till the soft becomes 
solid, as was mentioned in its proper place. 


RULE XXVII. 


Frequent renovation of the reparable parts refreshes 
likewise those that are less reparable. 
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EXPLANATION. 


In the introduction to this history, the way of death 
was said to be this, that the more reparable parts per- 
ish in the embrace of the less reparable; so that all 
our efforts are to be exerted to repair these less rep- 
arable parts. Admonished therefore by Aristotle’s 
observation touching plants, namely, that putting out 
new branches refreshes the trunk in the passage of the 
juice, I conceive that there might be the same result 
if the flesh and blood of the human body were often 
renewed; that thence the bones themselves, the mem- 
branes, and other parts of a less reparable nature, 
might partly by the brisk passage of juices, and partly 
by the new covering of fresh flesh and blood, be wa- 
tered and renewed. 


RuLE XXVIIl. 


Refrigeration which passes not through the stomach 
is useful to long life. 


EXPLANATION. 


The reason hereof is obvious; for as refrigeration, 
not temperate but powerful (especially of the blood), 
is very necessary to longevity, this can by no means 
be performed from within to the desired extent, with- 
out destroying the stomach and bowels. 


RuLE XXIXx. 


The complication arising from the fact that con- 
sumption and repair are both the works of heat, is 
the greatest obstacle to longevity. 
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EXPLANATION. 


Almost all great works are destroyed by a complica- 
tion of natures, that which is beneficial in one respect 
being hurtful in another; so that herein there is need 
of an accurate judgment and a discreet practice. And 
this I have done, as far as the matter allows and I can 
at present devise, by separating kindly heats from hurt- 
ful, and the things which tend to both. 


RuLE xxx. 


The cure of diseases requires temporary medicines ; 
but longevity is to be procured by diets. 


EXPLANATION. 


Things which come by accident cease as soon as the 
causes are removed; but the continuous course of na- 
ture, like a flowing river, requires likewise a continual 
rowing or sailing against the stream; therefore we 
must work regularly by means of diets. Diets are of 
two kinds; set diets, which are to be used at certain 
times, and the common diet for daily life. And of 
these the former kind, that is, courses of medicine to 
be used for a time, are the more potent; for things 
that have power enough to turn back the course of 
nature are mostly too strong, and produce alterations 
too sudden to be safely taken into common use. Now, 
in the remedies proposed in conformity with these in- 
tentions, you will find only three set diets; namely, an 
opiate diet, an emollient diet, and a diet emaciating 
and renewing. But amongst the things which I have 
prescribed for common diet and daily life the most 
efficacious are these, which likewise have nearly the 
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same force as set diets, namely, nitre and its subor- 
dinates ; government of the affections, choice of pur- 
suits; refrigerations which do not pass by the stom- 
ach; drinks that engender roscid juices ; impregnation 
of the blood with some firmer substance, as pearls and 
woods; proper anointings to keep out the air and de- 
tain the spirit; applications of heat from without dur- 
ing the time of assimilation after sleep; caution with 
respect to such things as inflame the spirit and give it 
a predatory heat, as wines and spices; and a moderate 
and seasonable use of things which give a robust heat 
to the spirits, as saffron, cress, garlic, elecampane, and 
compound opiates. 


RULE XXXI. 

The living spirit perishes immediately, when it is 
deprived either of motion, or of refrigeration, or of 
aliment. 

EXPLANATION. 

These are the three things which before I called the 
porches of death, and they are the proper and imme- 
diate passions of the spirit. For all the organs of the 
principal parts serve to perform these three offices ; 
and again all destruction of the organs which causes 
death brings it to this, that one or more of these fail. 
Therefore all the rest are but different ways to death 
that end in these three. But the fabric of the parts is 
the organ of the spirit, as the spirit is the organ of the 
reasonable soul, which is incorporeal and divine. 


RULE XXXII. 
Flame is a momentary, air a permanent substance ; 
the living spirits of animals are of a middle nature be- 
tween the two. 


176 TRANSLATION OF THE “HIST. VITA ET MORTIS.” 


EXPLANATION. 


This matter requires a deeper investigation and a 
longer explanation than pertains to the present in- 
quiry. In the meantime it should be known that 
flame is being continually generated and extinguished, 
so that it is only continued by succession. But air is 
a permanent body that is not dissolved; for though 
new air be created out of watery moisture, yet the old 
air still remains; whence comes that surcharge of the 
air mentioned in the title concerning the Winds. But 
the spirit partakes of both natures, both of flame and 
air; as likewise its nourishers are oil, which is homo- 
geneous to flame, and air, which is homogeneous to 
water. For the spirit is not nourished by the oily 
part alone, nor by the watery part alone, but by both 
together ; and though air does not sort well with flame 
nor oil with water, yet in a mixed body they agree 
well enough. Likewise the spirit gets from air its 
easy and delicate impressions and receptions, but from 
flame its noble and powerful motions and activity. In - 
like manner also the duration of the spirit is a cqm- 
pound thing, not so momentary as flame, nor yet so 
permanent as air. And it differs the more from the 
conditions of flame because flame itself is extinguished 
by accident, namely, by contraries and the hostile bod- 
ies that surround it, a condition and necessity whereto 
the spirit is not subject ; and the spirit is repaired from 
the fresh and lively blood of the small arteries which 
are inserted into the brain, but this repair takes place 
according to. its own manner, whereof I am not now 
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OR 


THE CONTRACTION AND EXPANSION OF MATTER IN SPACE. 


INTRODUCTION. 


No wonder if nature be in debt to philosophy and 
the sciences, seeing she has never yet been called on 
to render an account. For of the quantity of matter, 
and how it is distributed in bodies (abundantly in some, 
sparingly in others), no careful.and methodical inqui- 
ry according to true or approximate calculations has 
been instituted. One axiom has been rightly received, 
namely, that nothing is taken from or added to the sum 
of the universe. And the question, How bodies may 
be relaxed and contracted more or less without the 
interposition of vacuum, has been handled by some. 
But with respect to the natures of Dense and Rare, 
one has referred them to abundance and paucity of 
matter ; another has laughed at this idea; the major- 
ity, following their author, discuss and settle the whole 
matter by that frigid distinction between act and pow- 
er. And even those who attribute these things to the 
proportions of matter (which is the true opinion), and 
do not maintain the first matter to be entirely deprived 
of quantity, though indifferent for other forms; yet 
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end the inquiry here, and seek nothing further, with- 
out perceiving what follows therefrom; and whereas 
the matter bears upon an infinity of things, and is as 
it were the basis of natural philosophy, they either do 
not touch, or at least do not press it. 
In the first place therefore, that which has been 
well laid down must not be disturbed: namely, that 
“in no transmutation of bodies is there any reduction 
either from nothing or to nothing, but that it belongs 
to the same omnipotence to create something out of 
nothing as to turn something into nothing, and that 
this never happens in the course of nature. There- 
fore the sum total of matter remains always the same, 
without addition or diminution; but that this sum of 
matter is variously distributed among different bodies 
cannot be doubted. For no one can be so demented 
by abstract subtleties as to imagine that one hogshead 
of water contains as much matter as ten; or that one 
hogshead of air contains as much as ten. ‘That in the 
same body the quantity of matter is multiplied in pro- 
portion to the measure of the body no man questions, 
but whether it be so in different bodies is disputed. 
But if it be demonstrated that one hogshead of water 
turned into air is equal to ten hogsheads of air (I 
take this computation because of the common opinion, 
though a hundred would be nearer the truth), it is 
well; for now they are no longer different bodies, 
water and air: it is the same body of air contained 
in ten hogsheads. And one hogshead of air, as has 
been just granted, is only a tenth part of ten hogs- 
heads. 
It can no longer be denied, therefore, that one hogs- 
head of water contains ten times as much matter as 
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one hogshead of air. And therefore to say that a 
whole hogshead of water can be turned into one hogs- 
head of air, is as much as to say that something can be 
reduced to nothing; for as a tenth part of the water 
would be enough for this, the other nine parts must 
needs be annihilated. On the other hand, to say that 
a hogshead of air can be turned into a hogshead of 
water, is as much as to say that something can be 
created from nothing; for a hogshead of air will only 
make a tenth part of a hogshead of water, and there- 
fore the other nine parts must needs be created from 
nothing. Meanwhile I fully admit that to calculate 
the proportions and quantities of matter existing in 
different bodies, and to find by what industry and 
sagacity true information thereof may be procured, is 
a very difficult thing; though indeed it is amply com- 
pensated by the vast and universal utility of the in- 
quiry. For to know the densities and rarities of bod- 
ies, and much more, to procure and accomplish the 
condensations and rarefactions thereof, is a point of 
first importance both for contemplation and practice. 
Seeing therefore that it is a thing of all others the 
most fundamental and universal, we must gird our- 
selves up to deal with it; for indeed without it all 
philosophy is utterly discinct and disorderly. 
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The History. 


A TABLE SHOWING THE CONTRACTION AND EXPANSION OF 
MATTER IN RESPECT OF SPACE, IN TANGIBLE BODIES 
(SUCH AS ARE ENDOWED WITH WEIGHT); WITH A Com- 
PUTATION OF THE PROPORTIONS IN DIFFERENT BopIEs. 


The same space is occupied by a quantity of 


Dwt. 
Pure gold. weighing 20 
Quicksilver . . 19 
Lead . . . . 12 
Pure silver. . - 10 


Tin glass. »  « 10 
Copper 

Yellow brass 
Steel . 

Common brass 
Iron . 

Tin 

Loadstone . 
Touchstone 
Marble 

Flint . 

Glass . 

Crystal 
Alabaster . 
Muriate of soda . 
Common clay 
White clay . 
Nitre . 

Ox bone 

Powder of pearls 
Sulphur 
Common earth 
White vitriol 
Ivory . 

Alum. 


—mee rh pnw Ww Do 2 DH Dw OO DD Pd wD OD & Or NO OO & © © 


Gr. Dwt. Gr. 
0 | Oil of vitriol 1 21 
9 | White sand. 1 20 
1} | Chalk . 1 18} 

21 | Oilofsulphur 1 18 

12 | Powder of 
8 common 1 10 
5 salt 

10 | Lignum vite 1 10 
9 | Mutton 1 10 
6 | Aqua-fortis 1 7 

292 |Oxhorn . 1 6 

12 | Indian Pal} 1 6 
1 sam 

224 | Raw calves’ } 1 5 alittle less. 

224 brains $ 

204 | Sheep’s blood 1 5 

18 | Red sandal 

| f 1 5 

12 ' wood 

10 | Jet 1 5 
84: Fresh onion 1 5 
54, Cow’smilk . 1 4$ 
5 |Camphor . 1 4 
5 | Pressed mint } 1 
2 juice 
2 Pressed ot 1 3} 
14] rage juice 

22 | Strong beer 

214 | of hops ; 1 8 

21 |; Ebony wood 1 33 


“ HISTORIA DENSI ET RARI.” 183 


Dwt. Gr. Dwt. Gr. 
Powder of ) Distilled vinegar . . 1 
sweet fen- f 1 3} Distilled rose-water 1 

nel seed Common ashes 04 
Vinegar. 1 384 Myrrh . 0 
Cider of sour i 3 Benzoin . . 0 
apples Butter . . . ; 0 
Clear amber 1 8 Fat 0 

Urine. . 1 8 Oil of sweet almonds 233 


Common water 1 38 alittle less. | Pressed oil of green mace 


oS co oOoCoSo SO @o2 0980 = = ~ pe pt Rt 
ne 
(5) 
op 


Chemical ot 8 alittle less. Powder of sweet mar} 98 
of cloves joram 

Claret . . Ll 2 Petroleum . 23 

Powder of Powder of rose-flowers. 22 
white su- 1 23 Spirit of wine 22 
gar . Oak wood . ; 193 

Yellow wax 1 2 Powder of common soot i 7 

China root . 1 2 from the chimney 

Raw winter } 12 | Fir wood . 15 
pear | 

The manner of The weights here used are the same as 


with respect to those used by goldsmiths; the pound con- 

Table sisting of 12 ounces, the ounce of 20 pen- 
nyweights, and the pennyweight of 20 grains. And I 
chose pure gold as the standard to which other bodies 
should be referred ; because gold is not only the heav- 
iest, but likewise the most uniform and consistent sub- 
stance there is; having nothing volatile about it. The 
experiment was this: —I formed an ounce of pure 
gold into the shape of a die or cube; I then prepared 
a small hollow prism of silver in which the cube of 
gold might be placed so as exactly to fit; only that the 
height of the prism was somewhat greater; the place 
inside to which the top of the cube reached being how- 
ever marked with a conspicuous line. This I did for 


the sake of fluids and powders; that when a fluid was 
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poured into the prism up to that height, it might have 
a little margin to keep it from overflowing. At the 
same time I had another prism made, exactly equal to 
the other in weight and dimension; that the two prisms 
being in all respects alike, the proportions of the bodies 
contained therein might be exactly compared. Next 
I had cubes made of the same size and dimension in 
all the matters specified in the Table, that admit of 
being cut into that shape; but fluids I made trial of at 
once, by filling the prism with the fluid up to the line 
that had been marked. And I did the same with 
powders ; first pressing them together as close as pos- 
sible; for this tends to make them uniform, and ex- 
cludes accidental differences. Therefore the trial was 
no other than this ; one of the prisms was placed in one 
scale empty; the other with the body in it in the other; 
and so the weight of the body contamed was taken 
separately. Now, by how much the weight of a body 
is less than the weight of gold, by so much is the bulk 
of that body greater than the bulk of gold. As for 
example, since the cube of gold weighs one ounce, and 
the cube of myrrh one pennyweight, it is manifest that 
the bulk of myrrh in proportion to the bulk of gold is 
as twenty to one; so that there is twenty times as 
much matter in gold as in an equal bulk of myrrh ; 
and again there is twenty times as much bulk in myrrh 
as in an equal weight of gold. 


‘ Admonitions. 1. The smallness of the vessel em- 
ployed, and the shape also (though convenient for 
receiving these cubes), were not favourable for ver- 
ifying the exact proportions. For it was not easy 
to take differences of weight below a quarter of a 
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grain ; and besides, in that square surface a slight 
and insensible increase of height might carry with 
it a sensible difference in weight, which is not the 
case in vessels which rise to a point. 

2. No doubt but many of the bodies set down in 
the Table admit of more and less, as to gravity and 
bulk, in their own species. For both wines and 
woods of the same species vary in weight, some 
being certainly heavier than others ; and so do cer- 
tain other of the substances enumerated. There- 
fore with respect to nice calculation there is some 
uncertainty. And moreover those individuals with 
which my experiment deals may not represent ex- 
actly the nature of their species, nor perhaps agree 
to a nicety with the experiments of others. 

3. In the above Table I have included such bodies 
as could conveniently be made to fill up the space or 
measure, the body remaining entire and uniform ; 
and such likewise as have weight; from the pro- 
portion of which I formed a judgment of the amount 
of matter collected. There are therefore three 
kinds of bodies which could not be included ; first, 
those which will not go into the shape of a cube, as 
leaves, flowers, pellicles, and membranes ; secondly, 
those which are unequally hollow and porous, as 
sponge, cork, and wool; and thirdly, pneumatic 
bodies, as air and flame, because they are not en- 
dowed with weight. 

4. It should be observed whether the close con- 
traction of a body may not, by reason of the union 
of force, give it a greater degree of weight than in 
proportion to the quantity of matter.. Whether this 
be so or not should be inquired from the particular 
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history of Gravity. If it be so, the calculation no 
doubt fails; and the more rarefied a body is, the 
more matter will it contain within the same bulk 
than would appear from a calculation founded upon 
the weight as compared with the measurement. This 
Table I constructed many years ago, and (as I rec- 
ollect) took considerable pains about it. But a 
much more accurate Table may no doubt be made ; 
consisting of a greater number of bodies, measured 
on a larger scale; a thing that contributes greatly to 
exactness in the matter of proportions. And seeing 

. that this is fundamental to the subject, such a Table 
should by all means be prepared. 


Observations. 


1. Here we may observe with satisfaction how finite 
and comprehensible the nature of things is in tangible 
bodies. For the Table brings nature as it were within 
' the gtasp. Let no one wander off therefore, or in- 
dulge in fancies and dreams. In this Table there is 
no substance found that exceeds any other substance 
in quantity of matter beyond the proportion of 32 to 
1; which is the proportion in which gold exceeds fir 
wood. Of things in the interior of the earth however 
I say nothing, seeing that they are not subject either 
to sense or experiment. These, it may be, being both 
far removed and completely separated from the heat 
of the heavenly bodies, are more dense than any known 
bodies. 

2. The opinion that all sublunary bodies are com- 
posed of the four elements is ill borne out. For the 
cube of gold in the prism weighed 20 pennyweights ; 
the common earth only a little more than 2; water 1 
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pennyweight 3 grains ; air and fire are far more rare- 
fied, and less materiate, and of no weight at all. Now 
form does not increase matter. The question is there- 
fore, how it is possible from a body of 2 pennyweights, 
together with others far more rarefied, to educe by 
form a body which in an equal dimension weighs 20 
pennyweights. There are two ways of escaping the 
difficulty. It may be said, first, that the more rarefied 
elements press the denser into a greater density than 
that of the simple element; secondly, that the Peripa- 
tetics do not understand this of common but of element- 
ary earth, which is heavier than any compound sub- 
stance. But for the first, fire and air do not condense 
except by accident, as shall be shown in its proper 
place. And for the second, that earth which should 
be heavier than gold and everything else, is so situated 
as to be scarce available for mixture. It would be bet- 
ter therefore that they should give up trifling, and that 
the dictatorship should cease. 

8. The series or scale of closeness in matter should 
be carefully observed ; and how it passes from a greater 
to a lesser ; and that sometimes by steps, sometimes by 
jumps. For this speculation is useful, both for judg- 
ment and practice. This closeness is greatest in me- 
tallic and subterraneous bodies ; so that of the 32 parts 
they possess 12; such being the distance between gold 
and pewter. In this descent there is a great leap from 
gold and quicksilver to lead; but a gradual incline 
from lead to tin. Again, there is a great leap from 
metals to stones, except that the magnet intervenes, 
which is thereby proved to be a metallic stone. But 
from stones to the other bodies down to the very light- 
est the descent is very gradual and continuous. 
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Injunctions. 1. The source of density being as it 
seems in the depth of the earth, so that towards 
its surface bodies are extremely extenuated, it is 
worthy of remark that gold (which is the heaviest 
of metals) is yet sometimes found in the sands 
and deposits of rivers, and that nearly in a pure 
state. Careful inquiry should therefore be made 
as to the situation of such places; whether they 
do not lie at the foot of mountains, the roots and 
foundations whereof may be compared with the 
deepest mines, and whether gold be not washed 
away from thence ; or what it is that produces 
such a condensation so near the surface of the 
earth. 

2. There should be an inquiry touching mines in 
general; which kinds are usually the deeper, and 
which nearer the surface of the earth; in what 
regions and in what soils they are formed; how 
they are with reference to water; but most of all 
in what beds they lie; and with what stones or 
other fossils they are surrounded or mixed. In 
short, everything pertaining to them should be ex- 
amined, to discover by what means the juices and 
spirits of the earth are united or compressed into 
that metallic condensation, which so far exceeds 
all others. 


Observations. 


4. There is no doubt but that both in vegetables 
and likewise in the parts of animals there are many 
bodies to be found far lighter than fir wood. For the 
down of some plants, the wings of flies, the slough of 
snakes, and also various artificial productions, as tender 
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rose-leaves remaining after distillation, and the like, 
are (as I conceive) lighter than the lightest woods. 

5. That idea to which the human mind is prone, 
namely, that hard bodies are the densest, is to be 
checked and corrected. For quicksilver is a fluid, 
gold and lead are soft; yet these are denser and 
heavier than the hardest metals Giron and brass), and 
much more so than stones. 

6. In the Table there are many unexpected results. 
For instance, that metals are so much heavier than 
stones; that glass (a refined body) is heavier than 
crystal (a congealed body) ; that common earth has 
so httle weight ; that the distilled oils of vitriol and 
sulphur are nearly as heavy as the raw substances ; 
that there is so little difference between the weight 
of water and wine; that chemical oils (which would 
seem to be more fine and subtle) are heavier than 
expressed oils; that bone is so much heavier than 
horn and teeth ; and many other things of a similar 


character. 


Injunctin. 3, The nature of Dense and Rare, 
though it pervades nearly all other natures without 
being subject to their laws, appears only to have a 
great agreement with Heavy and Light. But I 
suspect that it has likewise something in common 
with the slow and quick reception and rejection 
of heat and cold. Make experiment therefore 

_ whether rare bodies do not admit and lose heat 
or cold more quickly than dense ones. And try 
this in gold, lead, stone, wood, and the like; but 
do it with the same degree of heat, and with the 
same quantity, and figure of body. 
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Reminders concerning Practice. 


1. All mixture of bodies may be detected and dis- 
closed by means of the Table and Weights. For if 
you wish to find how much water is mixed with 
wine, or how much lead with gold, and the like ; 
weigh the mixture, and then consult the Table of 
specific gravities. The mean proportion of the 
compound compared with the simples will give the 
quantity of the mixture. I suppose this was the 
evpynxa of Archimedes ; but at any rate the thing 
IS so. 

2. The manufacture of gold, or the transmutation 
of metals into gold, is to be much doubted of. For 
of all bodies gold is the heaviest and densest, and 
therefore to turn anything else into gold there must 
needs be condensation. But condensation (especial- 
ly in very materiate bodies, as metals are) can scarce 
be superinduced by us men who live on the surface 
of the earth.: For most condensations by fire are 
pseudo-condensations with respect to the entire body 
(as will afterwards appear) ; that is, they condense 
bodies in certain of their parts, but not in the whole. 

8. But the conversion of quicksilver or lead into 
silver (which is rarer than either of them) is a thing 
to be hoped for; since it only implies fixation, and 
some other things, but not condensation. 

4. Notwithstanding if quicksilver, lead, or any 
other metal could be turned into gold, so far as to 
have all the other properties thereof except weight ; 
that is, if they could be made more fixed, more 
malleable, more ductile, more durable, less subject 
to rust, brighter, yellower, and the like; it would 
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doubtless be both profitable and useful, even though 
they did not acquire the weight of gold. 


Observation. 


7. There is nothing heavier than gold ; and up to 
this time no invention has been discovered to make 
pure gold heavier by art. 

It has been remarked however that lead increases 
both in bulk and weight, especially if it be stored in 
cellars under ground, where things soon gather rust. 
This has been principally detected in stone statues, 
whose feet were fastened with leaden bands. For 
these bands have been found to swell; so that por- 
tions of them hung from the stones like warts. But 
whether this were an increase of the lead, or a sprout- 
ing of vitriol, should be more fully inquired. 


The History. 


A TABLE OF THE BULK OF MATTER WITHIN A GIVEN SPACE 
oR DIMENSION IN THE SAME BODIES WHOLE AND POW- 
DERED. 


Dwt. Gr. Dwt. Gr. 
Mercury in body, as Sublimate of mercury 
much as will ant 19 9 in acompressed por 3 22. 
the prism, weighs der weighs. 


Lead in body . . 12 14 Ceruss, in a compress- 
4 8} 
ed powder 
Steelin body . . 810 in powder prepared as 
in medicines, wa 2 9 
compressed 
Crystal in body . . 218 ground and compressed 2 20 


Red sandal wood in body 1 5 inacompressed powder 0 16} 
Oak wood in body . 0194 imashes . . . 1 2 
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A TABLE OF THE BULK OF MATTER WITHIN A GIVEN SPACE 
OR DIMENSION, IN BoDIES CRUDE AND IN BopIgs DIs- 
TILLED. 


Dwt. Gr Dwt. Gr. 
Sulphur in body. . 2 2 inachemicaloil. . 1 18 
Vitriol in body 122 imoil . ~ .« « 121 
Wine in body. 1 23 distilled . . . 0 22 
‘Vinegar in body . 1 8} distilled » »« . 1 i 


Admonition. ‘The manner of converting a body into 
powder conduces much to the opening or expansion 
of the body. For the process by simple rubbing or 
filing is one thing, that by sublimation, as in mer- 
cury, another ; that by strong waters and corrosives 
(that is by turning the bodies into rust) as in oxide 
of iron, and slightly.in prepared steel, another ; and 
that by burning, as ashes and lime, another. There- 
fore these are by no means to be regarded as the 
same. 

Injunction. These two Tables are extremely mea- 
gre. That would be a perfect table of bodies with 
their openings, which should give first the weight 
of every body in its whole state; secondly, that of 
its crude powder ; thirdly, that of its ashes, calcina- 
tion, and rust; fourthly, that of its amalgamations ; 
fifthly, that of its vitrifications (if it is vitrifiable) ; 
sixthly, that of its distillations (subtracting the weight 
of the water wherein it is dissolved), with all the 
other alterations of the same body ; that so a judg- 
ment might be formed of the openings of bodies, 
and the closest connections of integral nature. 
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Observations. 


1. Powders are not properly openings of bodies, be- 
- cause the increase of space is not caused by dilatation 
of the body, but by interposition of air; yet an excel- 
lent estimate of the internal closeness or porosity of 
bodies is obtained thereby. For the closer bodies are, 
the greater is the difference between their powder and 
their body entire. Therefore the proportion of crude 
quicksilver to sublimate of mercury in powder is as five 
to one, or rather more. The proportions of steel and 
lead are not quite so much as four to one. But in 
lighter and porous bodies the position of the parts is 
sometimes looser in the entire body than in its powder 
when compressed ; as in oak wood, the ashes are heav- 
ier than the body itself. So likewise in the powders 
themselves, the heavier a body is the less dimension 
has the powder when pressed, compared with the same 
unpressed. For in lighter bodies the parts of the pow- 
ders (as they less compress and cut the air that is 
mixed with them) can so support themselves that the 
powder unpressed will fill three times as much space 
as when pressed. 

2. Distilled bodies are generally rarefied, and lose 


in weight ; but wine does this twice as much as vine- 


gar. 
Speculation. 


1. Tangible bodies have thus been divided into 
classes of rich and poor. There remains still anoth- 
er class, namely, that of pneumatic bodies; but these 
are not indued with weight, the effect of which would 
enable us to form a judgment of the bulk of matter 


contained in them. We require therefore another 
VOL. X. 13 
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kind of interpreter. But first I must set forth the 
kinds of pneumatic bodies, and then proceed to com- 
pare them. 

As in tangible bodies I postpone for a while the in- 
quiry of the internal parts of the earth, so in pneu- 
matic bodies I postpone speaking of things eternal. 

Pneumatic bodies with us are of three kinds; im- 
perfect, attached, and pure. The imperfect are fumes 
of all kinds, and arise from different matters; which 
may stand in this order. First, volatile fumes, that 
exhale from metals and some fossils, which (as their 
name signifies) are rather volatile than pneumatic ; 
because they are very easily coagulated, either by 
sublimation or by falling or precipitation. Secondly, 
vaporous fumes that exhale from water and watery 
bodies. Thirdly, fumes (using the general name in a 
special sense) that exhale from dry bodies. Fourthly, 
exhalations from oily bodies. Fifthly, breaths from 
bodies watery in their substance and inflammable in 
their spirit; as are wines, fermented hquors, and strong 
. drinks. 

There is likewise another kind of fumes; namely, 
those in which flame terminates. But these can only 
exhale from inflammable bodies, as they succeed flame. 
These I call after-fumes or secondary fumes. There- 
fore there can be no after-vapours, because watery 
bodies are not inflammable; but there may be after- 
fumes (using the word in the special sense), after- 
exhalations, after-breaths, and likewise, as I conceive, 
in some bodies, after-volatiles. 

Attached pneumatic bodies are those which are not 
found by themselves or free, but only inclosed in tan- 
gible bodies; and are the same as what are commonly 
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called spirits. They partake both of an oily and a 
watery substance, and are nourished by the same; 
which, on being converted into a pneumatical sub- 
stance, constitute a body composed as it were of air 
and flame, and combining the mysterious properties 
of both. Now these spirits (in the case of free pneu- 
matic bodies) approach very nearly to the nature of 
breaths; such as rise from wine or salt. They have 
two natures; the one of crude, the other of living 
spirits; whereof the former exist in every tangible 
body, the latter only in such as are animated, wheth- 
er of the vegetable or sensitive world. 

Of pure pneumatic bodies there are only two; name- 
ly, air and flame; though these also admit of great 
variety, and unequal degrees of bulk. 


A TABLE or PNEuMATIC BODIES ACCORDING TO THE FORE- 
GOING SPECULATION, ARRANGED IN ORDER OF BULK. 


The volatile parts of metals and Breaths. 


fossils. After-breaths. 
The after-volatile parts of the Crude spirits attached in tangi - 
same. ble bodies. 
Vapours. Air. 
Fumes. Living or kindled spirits at 
After-fumes. tached in tangible bodies. 
Exhalations. Flame. 
After-exhalations. 


We are now to inquire of the bulk of these bodies 
as compared with one another, and also with tangible 
bodies. And if the nature of lightness could by its 
tendency upwards make manifest the rarity of bodies, 
as the nature of heaviness by its tendency downwards 
makes manifest their density, the comparison might 
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well be made. But there are many difficulties in the 
way. 

First, the differences of motions in invisible bodies 
are not immediately perceptible to the sense. Second- 
ly, there is not found in air and similar bodies such a 
strong desire of mounting upwards as is generally sup- 
posed. Lastly, if the air did mount upwards, yet, as 
it commonly forms a continuous body with other air, 
the motion would be scarce perceptible. For as water 
does not weigh upon water, so air does not rise up 
through air. And therefore other means must be de- 
vised. 

Now that pneumatic bodies do in fact vary in bulk, 
one compared with another, and that the order and 
series of rarity as set down in this Table rests upon 
solid ground, some tolerable evidence may be pro- 
duced. But as to the precise degrees of bulk in dif- 
ferent pneumatical bodies, compared with each other, 
and also in pneumatical bodies as compared with bod- 
ies tangible, the inquiry is certainly more difficult. 

First, then, it is probable that all fumes, secondary 
as well as primary, are inferior in rarity to air. For 
they are visible, which the air is not; and they them- 
selves, after they are mixed with the air, soon become 
invisible. 

That after-fumes are more thin and rare than fore- 
fumes is sufficiently evident ; for they are the carcasses 
and solutions of flame, which is itself so subtle a body. 
It is proved likewise by experience that in night enter- 
tainments, where rooms are lighted by so many lights 
and torches, the air is still good enough for respiration, 
even after the lapse of many hours, notwithstanding 
the quantity of after-fumes received into it; whereas 
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if these fumes were fore-fumes (such as those of can- 
dles and torches put out, and smoking without flame) 
no one could endure them even for a much shorter 
time. 

All crude spirits attached in tangible bodies are like- 
wise, In my opinion, denser than the air. For the 
spirits of vegetables, dead animals, or the like, when 
they have exhaled, manifestly retain something gross 
or tangible; as may be seen in odours; which, being 
nothing but fumes going out by little and little, and 
not in a body, as invisible fumes and vapours do, yet 
if they light on anything tangible, especially if it be 
soft, they apply themselves to it, adhere to it, and in-_ 
fect it with their odour. It is manifest therefore that 
they have an affinity with a gross nature, which is not 
easily thrown off. 

But living spirits, I conceive, are somewhat rarer 
than the air itself; both because they have somewhat . 
of the nature of flame, and also because I have found, 
by careful trial, that air has no power to diminish or 
lighten weight. For an inflated bladder, though it is 
filled with air, is not lighter than when it is empty and 
compressed ; and so likewise a sponge or fleece of wool 
filled with air is not lighter than the same when emp- 
ty, with the air excluded. But there is a manifest dif- 
ference in the weight of a live and dead body, though 
not so great as is commonly thought. Whence it ap- 
pears that air does not diminish weight, but that the 
living spirit does. And as weight determines densi- 
ties, so diminution of weight should determine rarities. 

Last in order comes flame, both because it mani- 
festly mounts upwards, and because it is probable that 
the proportions of pneumatic bodies do not differ from 
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the proportions of the bodies that feed them; and 
therefore that as oil is rarer than water, so flame is 
rarer than air and spirit. Flame lkewise appears to 
be a thinner, softer, and more yielding body than air ; 
for the least breath or commotion of air near a lighted 
candle will make the flame tremulous. 


The History. 


1. With regard to the comparative expansion of 
pneumatical and tangible bodies, though it be a thing 
difficult to be discovered, yet I have not laid aside 
all care about its inquiry. Now it seemed to me that 
the most certain proof would be this: if any tangible 
body (whereof the bulk has been previously taken and 
measured) could be absolutely turned into a pneu- 
matic body, and then the bulk of that were likewise 
observed. For a comparison of the proportions of the 
two would clearly demonstrate how much the dimen- 
sions had been multiplied. 

2. I took therefore a small glass phial, which would 
hold about an ounce. Into this phial I poured half an 
ounce of spirit of wine; for that being the lightest 
liquid approaches nearest to a pneumatic nature. I 
then took a very large bladder, which would hold 
eight pints (or a gallon as we call it in English). 
The bladder was not an old one; therefore it was 
neither dry nor stiff, but fresh and soft. Out of this 
I forced all the air, as well as I could, so that the sides 
were contiguous and stuck together. I then smeared 
it outside with a little oil, and rubbed it in gently, that 
the porosity of the bladder might be closed up by the 
oil, and likewise that it might become more pliant 
and yielding. Next I placed the mouth of the phial 
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within the mouth of the bladder, and tied it tight with 
a waxed thread; and then put the phial over hot coals 
in a chafing-dish. In a short time the vapour of the 
spirit of wine ascended into the bladder, and by de- 
grees inflated it very strongly on every side. On this 
I immediately removed the glass from the fire, and 
pricked a hole in the top of the bladder with a needle, 
that the vapour might rather escape than return into 
drops. ‘Then I took away the bladder from the phial, 
and examined by the scales how much of the half 
ounce of spirit of wine was gone and turned into air. 
The loss I found was not more than six pennyweights ; 
so that six pennyweights of spirit of wine, which in 
the body (as I recollect) did not occupy a fortieth 
part of a pint, when turned into air filled a gallon. 
Admonition. J recollect likewise that the bladder, on 
being removed from the fire, began to shrivel a little ; 
so that notwithstanding so remarkable an expansion, 
yet the vapour did not seem to be converted into a 
pure and fixed pneumatic body, seeing it was in- 
clined to recover itself. Nevertheless this experi- 
ment may prove fallacious, if we conjecture from 
this that common air is still rarer than this kind of 
vapour. For I conceive that spirit of wine made 
pneumatic (though not pure), yet by reason of its 
heat exceeds cold air in rarity, because air itself is 
wonderfully dilated by heat, and considerably ex- 
ceeds cold air in bulk. I suppose therefore that if 
the experiment were made with water the expansion 
would be much less; though the body of water con- 
tains more matter than the spirit of wine. 


3. If you look at the fume rising from a wax candle 
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just put out, and measure its thickness by the eye; 
and again, if you observe the body of that fume when 
it is rekindled; you will see that the expansion of the 
flame, as compared with the fume, is about double. 
Admonition. If you take a few grains of gunpowder 
and set them on fire, there is a great expansion 
compared with the body of the powder. But on 
the other hand, when the flame is extinguished the 
body of the fume expands much more. Do not 
however conceive from this that a tangible body 
is more expanded in fume than in flame; for it is 
quite the reverse. The reason of the appearance 
is, that flame is a body entire, and fume a body 
mixed in far the greater part with air; and there- 
fore as a little saffron colours a large quantity of 
water, so a little fume spreads itself over a large 
space of air. For the fume when thick (as has been 
said before) and not diffused, appears less than the 
body of flame. 


4, If you take a piece of orange peel (which is aro- 
matic aud oily) and squeeze it suddenly near a candle, 
there spirts out a kind of dew in small drops; which 
nevertheless makes a very large body of flame as com- 


pared with the drops. 


Observation. 


The conceit of the Peripatetics, that the variety of 
the elements compared one with the other is in a pro- 
portion of ten to one, Is a thing fictitious and arbitrary. 
For it is certam that air is at least a hundred times 
rarer than water, and flame than oil; but that flame 
is not ten times rarer than air itself. 


“ HISTORIA DENSI ET RARI.” 201 


Admonitin. Let it not be thought that this inquiry 
and speculation on pneumatic bodies is too subtle or 
curious. For it is certain that the omission and neg- 
lect hereof have paralysed philosophy and medicine, 
and made them as it were planet-struck ; so that 
they have stood amazed and helpless as far as the 
true investigation of causes is concerned ; attribut- 
ing to qualities things which are owing to the spir- 
its ; as will appear more fully in the proper title 
of Pneumatic Bodies. 


OF THE DILATATIONS AND CONTRACTIONS OF BODIES. 
Transition. 


So much for the inquiry concerning the bulk of 
matter in bodies, according to their ditferent consist- 
encies, while they are at rest. But concerning the 
appetite and motion of bodies, whereby they swell, 
subside, become rarefied, condensed, dilated, contract- 
ed, and occupy more or less space, we must inquire, 
if possible, still more accurately. For this inquiry is 
more profitable, as it both reveals and governs nature. 
Nevertheless it must here be made by snatches, and 
cursorily ; for this title of Dense and Rare is so gen- 
eral, that if it were fully drawn out it would anticipate 
many of the succeeding titles, which is not fit to be 
done. 

Admonition. It would not be difficult for me to re- 
duce the scattered history (which I shall now sub- 
join) to a better order than that which I have 
followed, by placing instances which are related to 
one another by themselves. But I have purposely 
avoided this, for two reasons. First, because many 
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of the instances are of a donbtful nature, and bear 
upon more than one subject ; and therefore accu- 
rate order in such things involves either iteration 
or error. Secondly (and this is the principal reason 
why I am averse from any exact method), I wish to 
leave the matter in hand open for every man’s in- 
dustry to imitate. Now if this collection of instances 
had been arranged according to any scientific and 
remarkable method, many doubtless would have 
despaired of being able to make an inquiry of the 
same kind. By example therefore, as well as by 
admonition, I warn every man to make use, in pro- 
curing and propounding instances, of his own judg- 
ment, his own memory, and his own store. Be it 
enough that invention always proceeds by writing, 
and not by memory (for that would be somethin 
ludicrous in such a variety of instances) ; so that it 
inuy ufterwards be perfected by the light of true 
induction, And let it be ever kept in mind that in 
this work I only demand a contribution and tax from 
the sense for the treasury of the sciences; and that 
J am not proposing examples for the illustration of 
axioms, but experiments to establish them. But 
yet in setting forth the instances I shall not neglect 
arrangement altogether, nor proceed loosely, but I 
shall so place them that they may mutually shed 
light on one another. 


Scattered History. 

1. No wonder if dilatation of a body follows on 
the reception of another body within it; for this is a 
direct augmentation or addition, not a true rarefaction. 
Nevertheless, when the body admitted is a pneumatic 
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body (as air or spirit), or even when 1 is a tangible 
body, if it glide in and insinuate itself gradually, it 
is commonly regarded as rather a swelling than an 
addition. 


DILATATIONS BY SIMPLE INTROCEPTION, OR THE ADMIS- 
SION OF A NEW BODY. 


2. Bladders and other tensile bodies (as bellows for 
instance) are inflated and distended by air alone; so 
that they become hard, and will bear to be struck and 
tossed about. A bubble of water also is like a blad- 
der, except that it is so fragile. 

3. Liquors poured from above out of one vessel into 
another, or stirred up violently with spoons, ladles, or 
winds, are mixed up and united with the air, and 
thereby rise into froth. But they soon subside and 
shrink into less space, the air escaping as the little 
bubbles of froth burst. , 

4. Children build towers of bubbles from soap and 
water (the soap making the water more tenacious) ; 
so that a very httle water, by the introception of air, 
fills a large space. 

5. But it is not found that flame can be mixed with 
air, and grow frothy by the blowing of bellows or any 
other agitation from without, so as to constitute a body 
compounded of flame and air; like froth, which is 
compounded of air and liquor. 

6. But on the other hand it is certain that, by an 
internal mixture in a body before it is set on fire, a 
mixed body may be made of air and flame. For gun- 
powder has uninflammable parts by reason of the nitre, 
and inflammable parts principally by reason of the sul- 
phur ; whence likewise its flame is whiter and paler 
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than other flames (though the flame of sulphur itself 
inclines to blue) ; so that this flame may justly be com- 
pared to a most powerful froth composed of flame and 
air, or to a kind of fiery wind. 

7. As froth is a body composed of air and liquor, so 
likewise are all powders composed of air and small par- 
ticles of the body pulverised ; and therefore they do 
not otherwise differ from froths than as contiguous 
differs from continuous. For the great bulk of them 
consists of air, which raises up the parts of the body ; 
as is shown in the second and third tables. 

8. Tumours arise in the stomach and other parts of 
animals from the introception of wind and watery hu- 
mour ; as in dropsy, tympanites, and the like. 

9. There is a kind of pigeon which, drawing back 
its head within its neck, is inflated and swelled. 

10. In respiration the lungs alternately dilate and 
contract (like bellows) as they draw in and send out 
the air. 

11. The breasts of pregnant women swell with the 
milky humour. 

12. Look in a glass, observe the breadth of the pupil 
in each eye, and then shut one eye; you will see the 
pupil of the open eye manifestly dilated, as the spirits 
which supplied both eyes now flow into one. 

13. The cracks of bowls, and in like manner of 
other woods contracted by dryness, are filled up and 
consolidated by being kept for a while in water, and 
soaking it into their pores. 

14. There is a kind of fungus (called Jew’s ear) 
which grows on trees, that swells exceedingly on being 
put into water, which sponge and wool do not. 
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Transition. 


Awnp so much for the receptions of one body within 
another, which are pseudo-rarefactions. I now pass 
on to dilatations and swellings in bodies from the na- 
tive spirit (whether they be natural, as they call them, 
or preternatural), without fire or manifest external 
heat ; though in these cases also there sometimes fol- 
lows an accession or Introception of humour besides 
the simple dilatation. 


DILATATIONS BY THE NATIVE SPIRIT EXPANDING 
ITSELF. 


The History. 


1. Must, new beer, and the like, when casked, swell 
and rise exceedingly, so that unless they obtain a vent 
they will burst the cask; but if this be given them 
they rise, and froth up, and as it were boil over. 

2. Spirituous liquors close confined, and bottled tight, 
often burst with great force, and sometimes send out 
their stopper like a bullet. 

3. I have heard that new wine just trodden out, and 
still fermenting, when put into a strong and thick glass 
(the mouth of the glass being so closed and sealed that 
the must could neither burst it nor break through) 
as the spirit could find no vent, has with continual 
circulation and vexation completely transformed itself 
into tartar; so that nothing remained in the glass 
except vapour and lees. But of this I am not cer- 
tain. 

4. Seeds of plants, as of peas, beans, and the like, 
swell a little before they put forth root or stalk. 
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5. Trees sometimes swelling with native juice and 
spirit burst their bark, and put out gums and tears. 

6. Many gems likewise appear to be eruptions of the 
purer juices from rocks. For both gums and the gems 
of rocks are shown by their clearness to be filtered and 
purified juices ; so that even rocks and stones seem to 
swell with a native spirit. | 

7. No doubt but that in the seed of animals the first 
act towards vivification is an expansion of the mass. 

8. Vitriol in bursting forth as it were blossoms, and 
almost sprouts like a tree. 

9. Stones with time and age (especially in damp 
places) send out a salt of a nitrous nature. 

10. All soil swells with nitre ; and therefore any 
earth covered and heaped up so that its juice is not 
drawn out by the sun and air, nor consumed in vege- 
tation, collects nitre, as an internal swelling. Hence 
in some parts of Europe they make artificial mines of 
nitre by heaping up earth in houses prepared for the 
purpose, and keeping out the sun. 

11. Sweat comes forth in animals when the spirits 
are dilated by motion, and the humours as it were 
liquefied. 

12. The pulse of the heart and arteries in animals is 
caused by an endless and alternate dilatation and con- 
traction of the spirits. 

18. The voluntary motion likewise in animals, which. 
Gin the more perfect) is performed by the nerves, 
seems to have its root first in the compression and then 
in the relaxation of the spirits. 

14. In animals, on the contusion of any limb a swell- 
ing ensues; and the same occurs in most pains. 

15. The stings of wasps and bees make a great 
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swelling for the size of the wound ; but that from the 
bite of a serpent is still greater. 

16. Nettles, bryony, and some other things raise the 
skin, and make blisters on it. 

17. It is accounted an evident sign of poison (espe- 
cially of that kind which operates by malignancy, not 
by corrosion) if the face or body be swollen. 

18. When blisters are applied to the neck or any 
other part for the cure of diseases, there rises a watery 
humour, or iclior, which flows out when the skin is cut 
or pricked. 

19. All pustules from an internal cause, and the like 
excrescences and abscesses, produce apparent swell- 
ings, and raise the skin. 

20. A sudden burst of anger in some inflates the 
cheeks, as likewise does pride. 

21. Frogs and toads swell; and many other animals 
when angered erect their combs, hair, and feathers. 
And this proceeds from a contraction of the skin by 
the swelling of the spirits. 

22. Turkey-cocks swell greatly when angry, and 
raise their feathers like a mane. Birds while they 
sleep, the spirit being dilated by the reception of heat 
into the inner parts, are somewhat swollen. 

23. In all decay and putrefaction the native spirits 
of the body begin to swell; and when they hasten to 
come. forth, they loosen and alter the framework of the 
body. And if this framework be somewhat tenacious 
and viscous, so that they cannot escape, they try new 
forms, as in worms generated from corruption. But 
the commencement of the action proceeds from the 
dilatation of the spirits, 

24. And the spirit confined in putrefaction produces 
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not only animal, but also vegetable life; as is seen in 
moss and the hairiness of soe trees. I remember 
that in summer time I once left by chance a cut lemon 
in a close room, and two months afterwards I found a 
putrefaction growing on the cut part; tufts of hair an 
inch high at least; and on the top of each hair a kind 
of head, like the head of a small snail, — plainly begin- 
ning to imitate a plant. 

25. In like manner rust is formed on metals, glass, 
and the like, from a dilatation of the native spirit, 
which swells, and presses on the grosser parts, driving 
and propelling them before it that it may get out. 

26. Whether the earth swells in its surface, espe- 
cially where the soil is spongy and hollow, is a point to 
be inquired. Certainly in soils of this kind there are 
sometimes found trees like the masts of ships, lving 
sunk and buried in the ground several feet deep ; so it 
would seem that these trees had been blown down bv 
storms long ago, and afterwards covered up and buried 
by the earth gradually raising itself over them. 

27. But in earthquakes the carth swells suddenly 
and manifestly ; and oftentimes there barst forth springs 
of water, wreaths and balls of flame, and strong and 
strange winds; and stones and ashes are hurled up 
into the air. 

2%. But vet earthquakes do not all take place gnite 
suddenly, for it someumes happens that the earth trrene 
bles for several davs; and in our time in Herefordshire 
there was a very small, slow, and partial carthquake. 
in which some acres of land conned to move crade- 
ally for a whole dav. and transferred themselves to 
awaher place not far off, which lav a Ritle lower, and 
there rested. 
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29. Whether the body of waters in the seas some- 
times swells is a matter to be inquired. For the tides 
must needs be caused either by a progressive motion, 
or by the rising of the water upwards through some 
magnetic virtue and consent; or lastly by some swell- 
ing or relaxation in the waters themselves. And this 
last Cif it be one of the causes of any tide) belongs to 
the present inquiry. 

30. The water in some fountains and wells swells 
and falls again, so that it would appear to have certain 
tides. 

31. Springs of water likewise sometimes burst out 
in certain places without any earthquake, at intervals 
of some years, from causes not known. And such 
eruption generally occurs during great droughts. 

32. It has likewise been remarked that sometimes 
the sea swells, not at the time of the flood, and with 
no external wind; and this generally precedes some 
great storm. 

Injunction. It would be worth trying whether there 
is not sometimes some relaxation in the body of 
water, even in a small quantity. But if water be 
exposed to the sun or air, it will more likely be con- 
sumed; and therefore the experiment should be 
made in a closed glass. Take then a glass with a 
large belly and a long and narrow neck, and fill it 
with water up to the middle of the neck. But do 
this in a dry season with a north wind, and leave it 

~ till the wind changes to the south and turns wet, and 
see if the water rises at all in the neck of the glass. 

Inquire likewise carefully of the swellings of water 

in wells, whether they take place rather by night 

than by day, and at what season of the year. 


VOL. X. 14 
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33. In wet weather the wooden pegs of violins swell 
and become harder to screw. So likewise wooden 
drawers are harder to pull out, and wooden doors open 
with more difficulty. 

34. The strings of violins break if they are stretched 
tight in wet weather. 

30. Humours in the bodies of animals in wet weather 
and south winds are found to be relaxed and swell, 
and to run, and oppress and obstruct the passages 
more. 

36. It is a received opinion that not only in animals, - 
but also in plants, humours and juices swell and fill up 
the cavities more about the time of the full moon. 

87. Salts in damp places dissolve, open, and dilate 
themselves, as also in some degree do sugar and pre- 
serves ; which if they are not stored in a room where 
a fire is sometimes lighted, grow mouldy. 

38. All things likewise which have felt the fire and 
been a good deal contracted are somewhat relaxed by 
time. 

39. The swellings and relaxations of the air should 
be carefully inquired into, and how far the causes of 
winds (in any great part) are concerned therein, when 
vapours are neither collected easily into rain nor dis- 
sipated into clear air, but induce swellings in the body 
of the air. 

Transition. 

So much then with respect to the dilatations of bod- 
ies by the native spirit, whether in maturations or in 
rudiments of generations, or in excitation by motion, 
or in natural or preternatural irritations, or in putre- 
factions, or in relaxations, — being but a few particu- 
lars taken out of the heap of nature. I must now 
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pass on to the openings and dilatations produced by 
fire and actual external heat. 


THE DILATATIONS AND OPENINGS OF BODIES WHICH 
ARE CAUSED BY FIRE, AND ACTUAL, SIMPLE, AND 
> EXTERNAL HEAT. 


Admonition. The openings of bodies by heat or fire 
(whereof I shall now inquire) belong properly to the 
titles of Heat and Cold, the Motion of Hyle, and 
Separations and Alterations. Nevertheless some 
touch and taste of them must be given in the pres- 
ent title ; for without some knowledge of these the 
inquiry concerning Dense and Rare cannot proceed 
aright 

The History. 

1. Airis dilated simply by heat. For there is 
nothing separated or discharged, as in tangible bodies, 
but a simple expansion takes place. 

2. Cupping glasses are applied to the skin, the glass 
and the air contained in it having been first heated ; 
presently the air, which has been dilated by heat, be- 
gins to cool, and to be gradually contracted into its 
former state; and then the flesh is attracted by the 
-motion:of connection. But if you wish the glass to 
draw stronger, take a sponge dipped m cold water, and 
place it on the belly of the glass; thus the air will be 
further contracted by the coolness, and the attraction 
will be more powerful. 

8. Take a glass and heat it, and afterwards put it 
into water; it will attract the water so as to fill at 
least a third part of the space within, which shows that 
the air was rarefied likewise by the heat as much as a 
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third of that space. But this is not enough; for the 
glass I used was so thin that it would not easily bear a 
greater heat without danger of breaking. But if the 
phial were of iron or brass, and heated to a greater 
degree, I conceive the air might be dilated twice or 
thrice as much, — a thing well worth trying ; as also 
how far the rarefaction can be carried, in order that 
we may be better able to judge of the rarity of the air 
.in the higher regions, and thence of the ether itself. 

4. In thermometers (which so accurately mark the 
degrees and varieties of heat and cold in the weather) 
_it 3s clearly shown how small an accession of heat will 
sensibly expand the air. For a hand laid on the glass, 
a few rays of the sun, or even the breath of the by- 
standers will affect it; nay, the inclinations of the ex- 
ternal air itself to heat and cold (though imperceptible 
to the touch) do yet gradually and continually dilate 
and contract the air in the glass. 

5. Hero describes an altar so constructed that when 
the offering was laid upon it and the fire lighted, water 
suddenly descended and put out the fire. This re- 
quired no other contrivance than the making of a close 
and hollow space under the altar filled with air, which, 
on being heated and expanded by fire, could find no 
exit except through a pipe carried up the wall of the 
altar, and then bent down, with its mouth opening over 
the altar. Into this pipe (which was made with a 
belly that it might hold a greater quantity) water was 
poured. The water was prevented from running out 
by a cock below, which cock being turned let in the 
dilated air, which forced up the water and so drove it 
out. 

6. Fracastorius invented a remedy for apoplectic 
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fits, by placing a heated pan at some distance round 
the head. For by this means the spirits that were 
suffocated and congealed in the cells of the brain, and 
oppressed by the humours, were dilated, excited, and 
revived. 

T. Butterflies hkewise, which lie as dead in winter, 
on being placed before the fire or in the sun, recover 
life and motion. And persons in fainting-fits are re- 
stored as well by hot and strong liquors taken inter- 
nally as by external heat, friction, and motion. 

8. The opening of water proceeds thus: — On the 
first heat it emits a small and rarefied vapour, without 
any other perceptible change in the body. If the heat 
be continued, the water does not rise in its whole body, 
nor even in small bubbles as in froth, but it ascends in 
larger and rarer bubbles, and resolves itself into a copi- 
ous vapour. This vapour, if it be not obstructed or 
driven back, mixes with the air, being at first visible, 
then disappearing and losing itself to view. 

9. The opening of oil proceeds thus : — On the first 
heat certain little drops or grains diffused through the 
body of the oil rise up with a kind of crackling noise. 
Meanwhile no bubbles play on the surface (as in wa- 
ter), nor does the whole body swell, nor does any ex- 
halation almost escape. But after some time the whole 
rises and dilates with a manifest expansion to about 
twice the size, and a very thick and copious exhalation 
issues forth. This exhalation, unless it catches fire in 
the meantime, mixes at last with the air, as vapour 
of water does. Oil however requires a greater heat 
than water to make it boil, and is much longer in be- 
ginning to boil. 

10. Spirit of wine opens more like water than oil. 
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For it boils up in large bubbles without froth or rising 
of the whole body; but it expands and escapes with 
much less heat and much quicker than water; and 
partaking, as it does, of both natures (the watery as 
well as the oily), it both easily mixes with the air and 
soon catches flame. 

11. Vinegar, verjuice, and wine have this difference 
in their process of opening; vinegar rises in smaller 
bubbles, and more about the sides of the vessel; ver-_ 
juice and wine in larger bubbles, and more in the mid- 
dle of the vessel. | 

12. As a general rule, unctuous liquors, as oil, milk, 
fat, and the like, rise and swell in the whole body at 
once ; ripe juices (and unripe ones still more) in large 
drops ; worn-out and vapid juices in small drops. 

13. All liquors, even oil itself, are alike in this ; that 
before they boil they cast up a few half-bubbles here 
and there about the sides of the vessel. 

14. All liquors are alike also in this ; that they open, 
boil, and are consumed sooner in a small quantity than 
in a large one. 

Admonition. The experiment of the opening of lig- 
uors should be made in glass vessels, that the mo- 
tions in the bodies of the liquors may be better seen ; 
upon braziers of an equal heat, that the difference 
may be more exactly noted; and with a slow fire, 
because a quick fire precipitates and confounds the 
actions of bodies. 


15. There are a good many bodies, not liquid, but 
solid and consistent, which yet admit of being opened 
by heat to such a degree as to melt or become liquid, 
so long as the heat works and expands them. Such 
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are wax, fat, butter, pitch, resin, gums, sugar, honey ; 
and most metals, as lead, gold, silver, brass, and cop- 
per. They require however not only very different 
degrees of heat to open them, but also different modifi- 
cations of fire and flame. For some metals are melted 
by fire simply, as lead; others, by a fire stirred and 
blown by bellows, as gold and silver; others require 
the mixture of some other ingredient, as steel, which 
does not melt without a mixture of sulphur, or some- 
thing of the kind. 

16. But all these bodies, if a strong fire be contin- 
ued, not only obtain the opening of colliquation, but 
pass on to a second opening (namely, that of the vol- 
atile, or pneumatic, or of consumption) ; all, I say, 
except gold. For as for quicksilver, seeing it is fluid 
in its own nature, it begins with this second opening, 
and is easily made volatile. But it is still uncertain 
whether gold can be made volatile or pneumatic (or 
even potable as they call it); I do not mean soluble 
(for that is done easily and commonly by aqua-fortis), 
but digestible or alterable by the human stomach. 
Now the true test hereof seems to be, not the raising 
and thrusting up of it by the force of fire, but such 
an attenuation and alteration of it that it cannot be 
- again reduced to a metal. 

17. Likewise inquire further of glass and vitrified 
bodies, whether they are consumed by fire, and turned 
into a pneumatic body. For glass is regarded as a 
fixed and juiceless body ; and vitrification as the death 
of metals. 

18. All bodies that are melted begin the process 
with the lowest stage of opening; namely, softening 
and inteneration, before they melt and become liquid 
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and fusible. Such are wax, gums, fusible metals, glass, 
and the like. 

19. Iron and steel perfected and purified (if they 
contain no mixture) are not further altered by simple 
fire, nor proceed beyond this degree of softness; that 
is, they become malleable and flexible, and lose their 
brittleness, but do not reach colliquation or fusion. 

20. Iron and glass, when opened to the degree of 
softness of which I have spoken, seem to be dilated in 
their enclosed spirit; whence arises that action upon 
the tangible parts, which makes them put off their 
hardness and obstinacy; and yet the whole body is 
not seen to dilate or swell locally. Notwithstanding, 
if you inquire somewhat more closely there will be 
detected in them plainly a kind of invisible swelling 
and pulsation of the parts; though it be restrained by 
the closeness and compactness of their frame. For if 
you take glass ignited and intensely heated, and lay it 
on a stone table or some like body (though that table 
or body be itself also well heated, so that the cause 
cannot be ascribed to cold), the glass will be broken 
by reason of the hardness of the stone resisting this 
secret swelling of the glass. In such cases therefore, 
when they take heated glass from the fire, they use to 
lay below it some powder or soft sand, which yields 
gently, and does not resist the swelling in the parts of 
the glass. 

21. Balls likewise discharged from ordnance, after 
all external motion of any kind has ceased, and to the 
eye they appear perfectly immovable, are yet found a 
long time after to have a tumult and pulsation in their 
smallest parts; so that if any thing be placed upon 
them, it will feel a considerable force, and that not so 
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much from the burning heat as from the tremor of 
percussion. 

22. Fresh wooden staves, when stirred about for 
some time in hot ashes, assume a softness, so as to be 
more easily bent. Make trial of this experiment with 
older staves and canes. : 

23. Combustible bodies open in this way; by fire 
they first emit a fume, then catch flame, and lastly 
deposit ashes. 

24. Bodies of a close and compact texture, that con- 
tain a watery moisture which abhors flame (as laurel 
leaves and other non-porous bodies, salts, and the like), 
open by fire in such a way that the watery and crude 
spirit contained in them, being dilated by the heat, is 
emitted with a noise before it catches flame. But if 
in any body this burst of wind and conception of flame 
both take place at the same time (a thing which sel- 
dom happens), a great tumult and a very powerful 
dilatation is produced; the wind, like bellows within 
the body, blowing out and expanding the flame on all 
sides, as in gunpowder. 

25. Bread somewhat swells in the oven, though it 
loses a little of its weight. And on the top of the 
loaf there is sometimes a bubble or bladder of crust 
collected; so that there remains a hollow filled with 
air between that skin of crust (which they cut off) 
and the body of the loaf. 

26. Meats roasted likewise somewhat swell, espe- 
cially if the outer skin is kept on, as in sucking-pigs. 

27. Fruits roasted sometimes leap out, as chestnuts 
do; sometimes break their skins and emit their pulp, 
as apples. But if they be further scorched by the 


fire, they acquire a kind of coaly crust, so as to leave 
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a hollow (as in bread) between the crust and flesh of 
the fruit. And the like occurs in eggs. 

28. But if the heat be slow and hidden, and no 
ready vent be given for the emission of vapour, as in 
pears roasted in the ashes, and much more in things put 
into jars and then buried in the ashes; and likewise in 
meat either baked or stewed; the swelling and dilata- 
tion is repelled by the heat, and turned back upon it- 
self; and as im distillation it is restored, and makes the 
body more moist, and as it were steeped in its own 
juices. 

29. But in dry bodies, if the flame be stifled and 
find no ready vent, the bodies are rarefied, and become 
hollow and porous, as in charcoal and pumice-stones 
discharged from volcanoes. 


Transition. 

I sHOULD now pass on to the dilatations and open- 
ings of bodies by’ heat in distillations; wherein such 
openings may be seen more accurately than in cook- 
ing and burning. But as it is fit to dwell a good while 
on these, and as the inquiry thereof properly belongs 
to the titles of Heat and Cold, of Motion of Hyle, and 
of Separations, it is but a little that need be propound- 
ed in this title. 


DILATATIONS BY EXTERNAL HEAT IN DISTILLATIONS. 


1. There are two kinds of dilatation, opening, or 
attenuation of bodies in distillations. The one in pas- 
sage, when a body is turned into vapour or fume that 
is afterwards restored ; the other in the body restored, 
which is always rarer, more subtle and expanded, and 
less materiate, than the crude body from which the 
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distillation proceeded. For instance, rose-water is 
rarer and less heavy than the juice of roses. 

2. All distillation is performed by a kind of tide or 
reciprocation, first of rarefaction and version into a 
pneumatic body, and next of condensation and resto- 
ration into a tangible body, as the heat slackens and 
the vapour is driven back. 

3. In distillations the actions of dilatation and con- 
densation are not pure; but that action intervenes 
(which is the most according to the intention in prac- 
tice) of the separation of the heterogeneous parts ; as 
the pure juice, phlegm, water, oil, the finer part, and 
the grosser part. 

4. In distillations the degrees and differences of 
heats are best inquired and determined ; as of coals, 
hot ovens, baths, ashes, hot sand, dung, the sun, fire 
left to itself, fire blown by the bellows, fire confined 
and reverberated, heat ascending or descending, and 
the like ; all which contribute wonderfully to the open- 
ings of bodies, and especially to the complicated ac- 
tions of dilatation and contraction, whereof I will speak 
hereafter. Yet these heats do not appear by any 
means to be true imitations of that of the sun and the 
celestial bodies; for they are neither gentle and tem- 
perate enough, nor slow and continuous enough, nor 
sufficiently refracted and modified by intermediate 
bodies, nor unequal enough in their coming and going. 
But of all these I will inquire diligently under the ti- 
tle of Heat and Cold, and other appropriate titles. 

5. Distillations and through them dilatations are 
performed in a close vessel where the body to be dis- 
tilled, the vapours emitted from it, and the air, are 
shut up together. Yet in common stills and alembics 
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the outer air is not carefully excluded, but it can toa 
certain extent find an entrance through the mouth of 
the still where the liquor passes. But in retorts, when 
a greater degree of heat is' required, no passage is giv- 
en to the external air, but the mouth of the receiver 
is fitted so close by luting to the mouth of the vessel 
(in which the body is put) that the whole process of 
rarefaction and restitution is performed within. But 
if the body is full of a vigorous spirit (as vitriol is), 
it requires a large and capacious receiver, that the va- 
pours may play more freely, and not break the vessel. 
Injunctions. 1. Although however distillations are 
performed as it were in a cell shut in on all sides, 
yet there is space enough for some parts of the body 
to expand into vapour, for others to subside into 
dregs, and also for the vapours to collect and restore 
themselves, and (if they be heterogeneous) to sep- 
arate one from the other. The following injunction 
therefore is of great moment, since it may open a 
way to the stirring of nature in her inmost parts, 
and to new transformations. For the Vulcan of 
chemists and physicians (though it has produced 
many useful things) has failed perhaps in getting 
hold of the genuine properties of heat, by reason of 
the divorces and separations of the parts which al- 
ways occur in their operations. Therefore the sum 
of the injunction turns on this; that this separation 
and alternation of rarefaction and condensation be 
entirely prevented, and the operation of the heat 
confined within the barriers of the body itself. For 
this Proteus of matter will perhaps by this means 
be manacled and forced to turn itself into all its 
shapes to get free. On this point many examples 
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occur to me, and others may perhaps be found ; but 
I will propose one or two of the easiest, merely to 
make my meaning clear. 

2. Take a cubic iron vessel with very strong and 
thick sides. Put into it a cube of wood made to the 
perfect measure of the vessel, and which exactly fills 
it. Make an iron lid no less strong than the sides of 
the vessel, and lute it up perfectly as chemists do, so 
as to be as close as possible and fire-proof. Then 
place the vessel on the fire, and leave it there for a 
few hours; and afterwards take off the lid and see 
in what state the wood is. I -conceive (seeing it 
was absolutely prevented both from catching fire 
and from emitting fume, so that the pneumatic and 
moist part of the wood could not be discharged) that 
one of these things must happen: either the body 
of wood will be converted into a kind of amalgam, 
or it will be resolved into air or a pure pneumatic 
body, leaving some dregs (coarser than ashes) at 
the bottom, and some incrustation on the sides of 
the vessel. 

3. In a like iron vessel make an experiment with 
pure water, and fill the vessel up to the brim. But 
let the fire be slower and the time longer; at certain 
hours also take the vessel off the fire to cool, and re- 
peat the operation several times. I have selected 
water for this experiment because it is the simplest 
of all bodies, being without colour, smell, taste, and 
other qualities. And therefore if by a gentle and 
temperate heat, an alternation of heat and cold, and 
a prevention of all evaporation, the spirit of the wa- 
ter not being discharged, and yet worked and at- 
tenuated by this kind of heat, shall turn itself upon 
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the grosser parts of the water, and shall so digest 
and change them into a new configuration (less 
simple and uniform), until it either acquires some 
colour, or smell, or taste, or oiliness, or any other 
remarkable alteration (such as is found in composite 
bodies), no doubt a great thing would be achieved, 
opening the way to many others. 

4, With respect to this close distillation (for so I 
may call that distillation where there is no room for 
evaporation) any one may devise many other exper- 
iments. For I hold it certain that a proportionate 
heat, operating on the body without separating or 
consuming the parts, may effect and produce won- 
derful transformations. 

5. But it may be added as an appendix to this in- 
junction, that some method likewise should be de- 
vised (which certainly is not difficult) whereby the 
heat should operate in a vessel not only closed but 

- also tensible, as is done in the natural matrix both 
of vegetables and animals. For this extends the 
operation to many things which cannot be accom- 
plished by simple confinement. Neither does this 
relate to the Pygmies of Paracelsus, or any such 
monstrous follies, but to things solid and sober. For 
instance, close distillation will never turn water all 
into oil, because oil and fat things occupy a greater 
space than water. But if the operation be performed 
in a tensible body, this might perhaps be done ; and 
it would be a thing of immense utility, as all alimen- 
tation principally consists in fat. 

6. It would be good and useful in many respects 
if in distillations nature were sometimes compelled 
to give in her account, and an exact estimate were 
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made how much has been lost, that is, turned in- 
to a pneumatic substance, by distillation, and how 
much remains, whether fixed or restored in the body. 
This may be done if before distillation you weigh 
both the body that is to be distilled and the vessels 
in which the distillation is to be performed, and after 
distillation you weigh the liquid and the lees, and then 
the vessels again. From these three weights you will 
find how much has been restored, how much has 
remained in the lees, and how much has adhered to 
the vessels; and from the deficiency of weight in 
the three as compared with the weight of the whole 
body, you will find how much has become pneu- 
matic. 
Transition. 


From the dilatations and rarefactions produced by 
actual heat I must pass on to the dilatations and relax- 
ations produced by the remission of strong and intense 
cold; for the remission itself should be regarded as a 
comparative heat. 


The History. 


DILATATIONS AND RELAXATIONS OF BODIES BY THE 
REMISSION OF COLD. 


1. Bodies which have been congealed by intense 
cold, yet not so as to become fixed in their condensa- 
tion by a continuance of the cold; these, without any 
manifest heat, and merely by a remission of cold, open 
and restore themselves; as is seen in ice, hail, and 
snow. But they do this much quicker if there be 
some manifest heat applied. 

2. But the more delicate bodies, whose vigour con- 
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sists in a subtle native spirit, as apples, pears, pome- 
granates, and the like, if they be once congealed, do 
not afterwards recover their pristine vigour, as the 
spirit is suffocated. 

3. Wine and beer in frost lose their vigour ; yet in 
thaws and south winds they revive, relax, and as it 
were ferment again. 


Transition. 


From dilatations caused by actual external heat, 
and likewise by remission of cold (which, as I have 
just said, is a comparative heat), I must pass on to 
dilatations caused by potential heats, or by the auxil- 
lary spirits of another body applied and brought into 
contact. 


The History. 


DILATATIONS OF BODIES BY POTENTIAL HEAT, OR BY 
THE AUXILIARY SPIRITS OF ANOTHER BODY. 


For potential heats consult the Medicinal Tables of 
secondary qualities; from which you may extract the 
things which operate on the human body by dilatation. 
These are mostly those that follow: 

Cardiacs, which dilate the spirits when oppressed. 

Abstergents, which strengthen the expulsive fac- 
ulty. 

Aperients, with respect to the orifices of the veins 
and vessels. 

Aperients, with respect to the pores and passages 
of the parts. 

Digestives, which mature. 

Digestives, which discuss. 

Caustics. 
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These things especially (for there are others as well) 
have their root in the dilatation of the spirits, humours, 
juices, and substance in the body by auxiliary spirits ; 
as well as by the tangible connection with the body 
which such medicines have, whether taken externally 
or internally. 


Speculation. 


It is shown in the thermometer, with how exquisite 
a sense or perception of heat and cold the common air 
is endued ; since it can discern at once such subtle dif- 
ferences and gradations thereof. And I doubt not but 
that the spirit of living animals has a still more acute 
perception of heat and cold; only the air is a pure 
and genuine pneumatic body, that has nothing tangi- 
ble mixed with it; ‘whereas the perception of the spir- 
its is blunted and deadened by the tangible body in 
which they are confined. But yet, notwithstanding 
this obstacle, the spirits of living animals seem to be 
superior to the air itself in respect of this perception. 
For hitherto it has not been proved that potential 
heat (whereof I am now speaking) can dilate the air; 
whereas it is certain that it can dilate the spirits con- 
tained in the bodies of animals; as appears in the sec- 
ondary qualities of medicine, which I have mentioned. 
But of this inquire somewhat more accurately in obe- 
dience to this next injunction. 

Injunctions. 1. Take two thermometers of the same 
size. In one of them put water, and in the other 
spirit of wine, strong and eager; and so heat the 
glasses that the water and spirit of wine may stand 
at the same temperature. Place them together, and 
leave them for a while; and then observe whether 
VoL. X. 15 
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the water stands higher than the spirit of wine. For 
if this be so, it is evident that the potential heat of 
the spirit of wine has dilated the air, so as to de- 
press the spirit. 

2. It may be useful in many respects, if the oper- 
ations of the secondary qualities of medicines be 
sometimes tried and exercised in lifeless bodies. 
For though it is certain that most of them would 
be of no effect at all, since by reason of the fineness 
of the operation, a living spirit is required to actuate 
them ; yet no question but some of them will oper- 
ate on some lifeless bodies. For we see the effect 
of salt on meat, of spices on corpses, of rennet on 
milk, leaven on bread, and the like. If therefore 
you use attention and judgment, the diligence of 
physicians with regard to secondary qualities will be 
of use to perform many other operations; always 
supposing that a stronger power is required to oper- 
ate on a dead body than on a live one. 


Transition. 

I must now pass on to the dilatations of bodies 
which are caused by the liberation of the spirits ; that 
1s, when they break out of the prisons of the grosser 
parts, which had confined them closely, and prevented 
them from dilating. For in bodies of a compact text- 
ure and strongly united in the bonds of their integral 
nature, the spirits do not perform their work of dilata- 
tion, before there be a solution of continuity in the 
grosser parts by strong corrosive and stimulating ligq- 
uors with or without heat. And this is shown in the 
openings and dissolutions of metals, concerning which 
[ will now (as in other cases) propound a few experi- 
ments. ~ 
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The History. 


DILATATIONS OF BODIES BY THE LIBERATION OF 
~ THEIR SPIRITS. 


1. Take a pennyweight of pure gold, reduced into 
small leaves, so thin that they may be torn by the 
hand. 

2. Take likewise four pennyweights of nitro-muriatic 
acid, and put them into a glass with the gold. Then 
put the glass upon a chafing-dish, in which there is a 
small coal fire. There will soon arise certain little 
sands or grains, that after a short time diffuse them- 
selves and become incorporated with the liquor, which 
is thereby made like amber, and bright, and as if dyed 
with saffron. But in these proportions, only one third 
of the gold is dissolved by the acid, for the liquor will 
bear no more; so that if you wish to dissolve the 
whole pennyweight of gold, you must pour off the 
part wherein the solution has been made, and pour in 
four pennyweights more of nitro-muriatic acid, and 
do this again a third time. This dissolution is per- 
formed slowly and calmly with a moderate fire, with- 
out fumes, and with no other heating of the glass than 
by fire. : 

8. Take any quantity of crude quicksilver with a 
double quantity of aqua-fortis; put them together in a 
glass, but do not place them near the fire. Notwith- 
standing there will soon rise within the body of the 
water something like a very fine powder, and within 
an hour, without fire, fumes, or commotion, the mixed 
body will be turned into clear water. 

4. Take one pennyweight of lead in plates to nine 
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pennyweights of aqua-fortis. The incorporation is not 
so perfect as in other metals; for the water deposits 
the greater part of the lead in a calcination at the bot- 
tom of the glass, the water itself remaining disturbed, 
though inclining to be clear. : 

5. Take one pennyweight of silver, in plates or 
leaves, to four penny-weights of aqua-fortis ; put it in a 
glass upon a brazier, with a slow fire. The silver rises 
in grains or bubbles within the body of the water, 
rather larger than those in which gold rises; it is then 
incorporated with the water, and both together turn 
into a fine white liquid like milk. But after the liquid 
has somewhat settled and cooled, icy particles (either 
from the metal or the water, or both,) shoot across 
within the body of the water; and after it has stood a 
little longer, and settled completely, the liquid clarifies 
itself and becomes clear and crystalline, the ice being 
deposited at the bottom. The proportion of silver 
which the water will bear is the same as in gold; and 
the dissolution is performed bv almost the same heat ; 
nor does it gather heat by motion more than gold. 

6. Take one pennyweight of copper in plates to six 
pennyweights of aqua-fortis. Put them upon a chafing- 
dish. The copper will rise in still larger bubbles or 
grains than silver. In a little time it is incorporated 
with the water, and the united body is turned into a 
blue, muddy liquid ; but after it has settled it becomes 
clear, of a sky-blue colour, beautiful and bright, the 
dregs being deposited at the bottom like a small dust, 
which are themselves however gradually diminished, 
and ascend and are incorporated with the ‘liquid. 
Thus these six pennyweights of aqua-fortis dissolve 
the whole pennyweight of copper; so that the water 
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will carry twice as much as in the case of gold and 
silver. But the dissolution of copper conceives a mani- 
fest heat by the internal disturbance, even before it is 
put on the fire. 

7. Take one pennyweight of tin in plates to three 
pennyweights of aqua-fortis; and the whole metal is 
turned into a body like cream or curds, which does 
not easily clear, and conceives manifest heat without 
fire. 

8. Take one pennyweight of iron in plates to nine 
pennyweights of aqua-fortis ; without fire the iron rises 
in large bubbles, not only within the body of the water 
but above it, so as to boil over the rim of the glass, at 
the same time emitting a thick and copious saffron-. 
coloured fume ; and this too with a very great internal 
tumult, and a very violent heat, greater than the hand 
can bear. 

Admonition. No doubt but that the different strengths 
of different kinds of aqua-fortis, and the methods of 
employing the heat or fire, may likewise cause varia- 
tions in these openings. 

Injunctions. The nature of this dilatation of metals 
by openings is to be considered; whether it be like 
the dilatation of gold-leaf, which is a pseudo-rare- 
faction (as I shall presently explain), because the 
body is rather dilated in place than in substance, as 
also is the dilatation of powders; or whether the 
body itself of the metals be really dilated in sub- 
stance. The question may be determined by the 
following experiment. Weigh quicksilver, and take 
its measure in a prism; weigh likewise aqua-fortis, 
and take its measure in another prism; then dis- 
solve and incorporate them in the afore-mentioned 
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manner ; afterwards weigh the incorporate substance, 
and put it likewise into the two prisms, and see if 
the weight and measure of the composite rightly 
correspond to the weight and measure of the simples. 
I have selected quicksilver for the experiment be- 
cause, as it is dissolved without fire, there is less fear 
of waste. 

Observe (by the way) whether a solution of quick- 
silver will not bear up very heavy stones, and per- 
haps tin, so as to make them float. For this may be 
collected from the proportions of the specific gravi- 
ties. And this not with a view to marvels and im- 
posture, but to the investigation of the nature of 
mixtures ; as will appear under its own title. 


Observation. 


It is likewise worth observing (though it does not 
relate to the present inquiry) that all metals, though a 
good deal heavier than the waters in which they are 
dissolved, yet in the first act of dissolution rise in small 
grains or bubbles. And this is the more remarkable 
because where fire is not used, as in quicksilver, the 
same thing takes place. 


Speculation. 


The tumult in the parts of the body during the dis- 
solution causes them so to ascend. For in a violent 
corrosion bodies are somewhat impelled by a local mo- 
tion, as we see in a small pebble of gravel, which being 
placed in strong vinegar by the side of the vessel (that 
it may slide more easily), moves backwards and for- 
wards like a little fish. There is likewise a kind of 
stone or fossil which, on being put into vinegar, moves 
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restlessly about, and runs hither and thither. But 
bodies that mix without this tumult do not (as I judge) 
rise without being shaken; as sugar settled at the bot-" 
tom of water does not sweeten the top, nor does saffron 
colour unless it be stirred and agitated. 


Transition. 


I must now pass on to another kind of dilatations, 
called likewise (in some cases) by the common name 
of dissolutions. This is, when bodies rush to embrace 
other friendly bodies, and, if they can, open themselves 
to receive them. But this opening is not: made with 
tumult, or by the penetration of the entering body (as 
i aqua-fortis), but quietly, and by the relaxation of 
the receiving body. 


The Mstory. 


DILATATIONS BY THE EMBRACE AND MEETING OF A ~ 
_ FRIENDLY BODY. 


1. Sugar and some gums, as gum-dragon, infused in 
liquids, are melted. For they readily relax their parts 
(like sponges) to receive the liquid. 

2. Paper, thick hair, wool, and porous bodies of the 
like nature, immersed in liquids or otherwise moistened, 
so open themselves as to become softer, more easily 
torn, and as it were rotten. 

3. Sudden joys, as good news, the sight of a desired 
object, and the hke, though they do not embrace the 
body but only the imagination, yet wonderfully dilate 
the spirits of animals, and sometimes endanger a sud- 
den fainting fit or death. And imagination produces 
the same effect in the sexual passion. 
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Injunction. Take thought about finding the men- 
struums of special substances. For it seems pos- 
sible that there are liquids and pulps which have 
such sympathy with certain bodies, that on their ap- 
plication they will readily open their parts and gladly 
take them in; at the same time intenerating and 
renewing themselves in their juices. For this bears 
upon one of the magnalia nature ; namely, the pos- 
sibility of refreshing and nourishing from without the 
most radical humours of things, as in flesh, bones, 
membranes, woods, and the like. There is likewise, 
even in those things which operate by separation and 
penetration, a certain sympathy and conformity ; as 
aqua-fortis does not dissolve gold, nor common nitro- 
muriatic acid silver. 


Transition. 


I must now pass on to dilatations by assimilation or 
conversion ; that is, when the superior and more active 
body subdues the obedient, obsequious and more pas- 
sive body, so as to turn it directly into itself, and mul- 
tiply and renew itself from it. But if the assimilating 
body be finer and rarer than that assimilated, it is 
manifest that this assimilation cannot take place with- 
out dilatation. 


The History. 


DILATATIONS BY ASSIMILATION, OR CONVERSION INTO 
A RARER BODY. 


1. Air, especially when it is agitated (as in winds), 
licks up the moisture of the earth, preys upon it, and 
turns it into itself. 

2. The process of desiccation in woods, plants, and 
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such like tangible bodies that are not very hard or ob- 
stinate, is performed by the depredation of the air, 
which draws and sucks out the spirit in the body, and 
turns it into its own substance. Therefore this is done 
slowly in oily and fat bodies, because their spirit and 
moisture are not so like the substance of the air. 

3. The spirits in tangible bodies (such as I have 
mentioned) prey on the grosser parts of the body in 
‘which they are enclosed. For the spirits which are 
next the air obey the air itself and go forth soon; but 
those which are situated deeper in the body prey upon 
the internal parts that lie near them, generate new 
spirit from them, take that spirit into themselves, and 
in the end go forth with it. And hence it is that such 
bodies lose weight by age and time ; for this would not 
happen unless some part not pneumatic were gradually 
turned into that which is pneumatic. For the spirit 
already made in the body does not add, but rather 
diminishes weight. 

4. Many swellings in the bodies of animals are dis- 
persed without suppuration or discharge of matter, by 
insensible perspiration, being completely turned into a 
pneumatic body, and escaping. 

5. Flatulent foods engender ventosities, their juices 
being turned into wind, and escape by eructations and 
the like. They likewise stretch and gripe the internal 
parts; as also good and approved aliment sometimes 
does, by reason of the weakness of the functions. 

6. In all bodies that take aliment, when the part 
nourished is rarer than the nourishment (as the spirit 
and blood in the arteries of animals are lighter than 
meat and drink), it must needs be that alimentation 
induces dilatation. 
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7. Of all openings, dilatations, and expansions, the 
greatest, as regards the proportion of the body before 
and after dilatation, the quickest, and the one per- 
formed with least delay and most sudden action, is the 
dilatation of oily and inflammable bodies into flame ; 
for this is done as it were at once and without grada- 
tions. And it is plainly (as regards the succession of 
the flame) of the nature of assimilations; the flame 
multiplying itself on that which feeds it. 

8. But the most potent thing in this kind, not with 
regard to quickness in first catching flame (for gun- 
powder does not light so soon as sulphur, camphor, or 
naphtha) but with regard to the succession of flame 
once caught, and the overcoming resistance, is that 
combination of expansions into air and flame (of which 
I spoke of before), which is found in gunpowder; as 
appears in guns and mines. ; 

9. Chemists likewise observe a very violent expan- 
sion of quicksilver by fire. Nay, gold also, when 
vexed and confined, sometimes explodes potently, to 
the great danger of the workmen. 


Transition. 


I must now pass on to the dilatations or distractions 
and separations which are caused not by any appetite 
in the body itself which is dilated, but by the violence 
of external bodies, which, as their motions are the 
stronger, force another body to dilate and distract it- 
self. Such an inquiry belongs properly to the title of 
the Motion of Liberty; but (as in the other cases) I 
will now inquire something concerning it, though spar- 
‘ingly and briefly. This motion is commonly of two 
kinds ; first, the motion of distraction by external 
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force ; secondly, the motion of contraction or restitu- 
tion by the proper motion of the body; which latter 
motion, though it belongs to condensations, yet is so 
connected with the former, that it is more convenient 
to handle it here. | 


The Mistory. 


DILATATIONS OR DISTRACTIONS BY EXTERNAL VIO- 
LENCE. 


1. Wooden staves and the like bear some degree of 
bending ; but only by force. Now the force draws 
asunder the external parts of the wood in the place 
where it is bent, and compresses the inner parts. If 
this force be presently remitted, the stick starts back 
and restores itself; but if it be kept long in that posi- 
tion it is fixed in it, and starts back no more. 

2. There is a similar process in watches (I mean 
those which are moved by the twisting of steel springs), 
where you may see the continual and gradual efforts 
of the steel to restore itself. 

8. Cloth and the like thread substances can be 
stretched to a great extent, and bound back, if they 
are soon let go; but not so if they are held long. 

4, The flesh which rises in cupping-glasses is not a 
swelling but a violent extension of the entire flesh by 
attraction. 

5. What rarefaction the air is capable of (in pro- 
portion to the violence used) may be ascertained by 
an experiment of this kind. Take a glass-egg with a 
small hole in it; suck out the air as much as you can: 
stop the hole instantly with your finger, and sink the 
egg in water with the hole still stopped. Then take 
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away your finger, and you will see that the egg will 
draw in as much water as there was air sucked out; in 
order that the air which remained may recover its for- 
mer bulk, from which it had been forcibly distracted 
and extended. Now I remember that the water filled 
about a tenth part of the egg. I remember likewise 
that (after sucking out the air) I left the egg for a 
whole day closed up with wax, to see if during that 
time (which certainly was too short for a correct ex- 
periment) the dilated air could be fixed, so as no 
longer to care about restoring itself, as is the case in 
sticks and cloth. But when the wax was removed the 
water entered as before; and if the egg instead of be- 
ing put in water had been applied to the ear, fresh air 
would have entered with a hissing noise. 

6. The rarefaction which water allows of may per- 
haps be detected in this way. Take a pair of bellows ; 
draw in as much water as the hollow of the bellows 
will hold; yet do not raise the bellows to their full 
height, but only about half way. Then stop up the 
bellows, yet still keep raising them gradually; and 
you will see how far the water contained within can 
be dilated. Or in like manner draw up some water 
through a pipe or syringe; then stop up the hole, and 
keep on gradually drawing the piston. 


Speculation. 


I suspect likewise that the spirit of water suffers 
some distraction in congelation; but the principle of 
it is subtle. First, it may be held as certain that in all 
baking (as of clay into bricks and tiles, of bread, and 
the like) much of the pneumatic part of the body ex-. 
hales and escapes (as I shall shortly show) ; and hence 
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it follows that the grosser parts must, by the motion 
of connection principally. (for there is also another mo- 
tion of which I am not now speaking), contract them- 
selves. For the spirit being removed, and no other. 
body easily gaining entrance, then, to prevent a vacu- 
um (as they say), the parts succeed to the place which 
was previously occupied by the spirits; and hence this 
hardness and contraction. Precisely for the same rea- 
son it seems to follow contrariwise that the spirits must 
be distracted in congelation. For the grosser parts are 
contracted by cold; and therefore some space is left 
deserted within the confines of the body; whence it 
follows that if no other body enter, the pre-existing 
spirit must, by the motion of connection, be as much 
distracted as the grosser parts are contracted. Indeed 
it is seen in ice, that the body becomes full of cracks 
within, and crusted, and a little swollen; and that the 
ice itself, notwithstanding the remarkable contraction 
of its parts, is (in the whole) lighter than water itself; 
and this may be justly attributed to the dilatation of 
the pneumatic part. 


Transitin. 

I must now pass on to dilatations by diffusions, that 
is, when that which has been heaped up and accumu- 
lated is spread out. But such dilatations are to be re- 
garded as pseudo-dilatations ; for the dilatation is in 
the position of the parts, not in the substance of the 
body. For the body remains of the same density of 
substance, but acquires a form wider in surface, and 


less in depth. 
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The History. 


DILATATIONS BY DIFFUSION. 


1. Gold by being beaten out is immensely dilated, 
as in gold-leaf; so likewise by being drawn out, as in 
silver wire gilt ; for the gilding is done in the mass, be- 
fore it is drawn out. 

2. Silver-leaf is likewise made, but not to such an 
exquisite fineness as gold. The other metals also are 
dilated by being beaten out into leaf and thin plates. 

3. Wax and the like are pressed and moulded into 
thin coats. : 

4, A drop of ink in a pen is dilated to form many 
letters ; as also paints and varnish are dilated by a 
pencil or brush. 

5. A small quantity of saffron colours a large quan- 
tity of water. 


Transition. 


AND so much for the dilatations, rarefactions, and 
openings of bodies. It remains now to inquire with a 
like diligence of the contrary actions, that is, of the 
contractions, condensations, and closings of bodies. 
And this part I have thought it right to handle by 
itself, the rather because all the actions therein are 
not reciprocal; but some of them are peculiar, and re- 
quire a separate explanation. And even when they 
correspond with the other as opposites, yet they are 
investigated and discovered by very different expen- 
ments. 

The action of dilatation by the reception of another 
body has its reciprocal in the action of contraction by 
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the emission or expulsion of another body ; this there- 
fore is to be inquired first. 


The History. 


CONTRACTIONS BY THE EMISSION OR PUTTING AWAY 
OF A BODY RECEIVED. 


1. Consult the instances of dilatations by introcep- 
tion, and oppose to them the same instances after the 
dilatations have subsided ; I mean in cases where sub- 
sidence can take place. 

2. Pure and perfect metals, though vexed and al- 
tered in various ways, as in sublimations, precipitations, 
amalgamations, dissolutions, calcinations, and the like, 
are yet (as the nature of metal does not agree well 
-with that of other bodies) commonly restored by fire 
and casting, and turned into the same kind of body as 
before. But this condensation is not genuine, because 
it seems to be nothing else than an emission and ex- 
clusion of the air which had got in, or of the waters 
in which the metals had been dissolved, in order 
that the genuine parts of the body of the metal may 
again unite; yet there is no doubt but that the body 
occupies far less space than before; only it does not 
appear to be condensed in substance. And this power 
of the keys to open and shut is most vigorous in met- 
als. Moreover, impure metals, marcasites, and ores 
are in like manner purified (the homogeneous parts 
being collected by the fire, and the dross and alloy 
being emitted and discharged). . For all pure metal 
is denser and heavier than impure. 

8. But it tends to make metals more condensed 
if they are often fused, and often quenched in wa- 
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ters; whereby they become more hard and stubborn. 
Whether however their weight increases. in proportion 
to their dimensions has not hitherto been ascertained. 
Of this therefore make experiment. And this indura- 
tion is still more potently performed by frequent solu- 
tions and restorations, than by fusions and quenchings. 
Inquire likewise in what kind or mixture of waters 
metals are most indurated. 

4.’ Methods have been discovered to mortify metals, 
that is, to prevent them when melted and opened from 
being again restored. This is best seen in quicksilver; 
which, if it be beaten up strongly with a little turpen- 
tine, saliva, or butter, is mortified, and acquires an 
aversion and dislike to be restored to its former state. 

Injunction. § Inquire diligently concerning the mor- 
tifications, that is, the hindrances to restoration in all 
metals. For they must have a great antipathy to 
those things which prevent them from uniting. And 

since all restoration is a kind of condensation, a 

knowledge of the prevention thereof will relate to 

a knowledge of the form. 


The History. 


To the dilatations by the expansion of the native 
spirit there is properly no reciprocal action ; for con- 
traction is a thing foreign to the spirit, which is not 
contracted, except when it is suffocated or worked 
upon, or when it gathers itself up (like a ram) for a 
stronger dilatation. Notwithstanding it will be con- 
venient here to substitute that action which belongs 
properly to the grosser parts, but ought by accident to 
be imputed to the innate spirit; this is, when by the 
discharge or emission of the spirit the parts are con- 
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tracted and indurated. Now the spirit is emitted 
either in consequence of its own agitation, or from 
being invited forth by the ambient air, or from being 
provoked and iritated by fire or heat. 


Speculation. 


Fire or heat have the same effect on the attenuation 
and emission of the spirit, and the actions which follow 
thereon, as time or age. But age by itself is only a 
stage or measure of motion; and therefore when I talk 
of age, I mean a virtue and operation composed of the 
agitation of the native spirit, the air ambient, and the 
rays of the heavenly bodies. But there is this differ- 
ence, that fire and strong heat dilate bodies at once, both 
strongly and visibly ; whereas age, like a most feeble 
heat, dilates them gradually, gently, and invisibly ; for 
thick fumes and vapours are visible, but perspirations 
not so, as is manifest in odours. Nevertheless the at- 
tenuation and rarefaction of bodies by age is more sub- 
tle and exquisite than by fire. For fire, by precipitat- 
ing the action, makes the pneumatic part in the body 
fly forth rapidly ; occasionally also it turns the prepared 
moisture into a pneumatic body, and then emits it ; 
whence the tangible parts in the mean time diligently 

and actively close up; and thereby lay hands as it 
‘ were upon no small quantity of the spirit, and so keep 
and detain it. But age does not urge the pneumatical 
part to escape at once, as soon as it has become pneu- 
matical ; and therefore this part remaining longer m 
the body prepares gradually and in order whatever 
may be digested into a fine substance; the pneumatic 
body already formed escaping in the mean time quietly 


and regularly in very small quantities, so as commonly 
VOL. X. 16 


942 TRANSLATION OF THE 


to anticipate and as it were deceive the constipation of 
the tangible parts. Hence it is that in dissolution by 
age there is at the last very little tangible matter fixed 
and remaining. For that rotten powder which remains 
for long periods, as the relics of consumption (such as 
is sometimes found in old tombs and monuments), is 
indeed almost nothing, and more minute and exhausted 
than any ashes made by fire. For ashes have likewise 
a juice, which may be drawn from them, and turned 
into salts; but this kind of powder has none. But 
that which concerns the present inquiry, and for the 
sake of which these things have been said, is this; it 
is certain that the spirit as long as it is detained in the 
body melts, intenerates, works upon, and undermines 
the tangible parts; but after its emission the tangible 
parts forthwith contract and close up. 


The History. 


CONTRACTIONS BY THE SHRINKING OF THE GROSSER | 
PARTS AFTER THE EMISSION OF THE SPIRIT. 


1. In old age the skins of animals wrinkle, and the 
members dry. 

2. Pears and apples that are kept long gather wrin- 
kles ; and nuts are so contracted as not to fill the shell. 

8. The outer rind of old cheeses wrinkles up. Wood 
in beams, posts, stakes (especially if they be put in 
green) becomes so contracted as to separate and gape. 
The like happens to bowls. 

4. The earth in great droughts is rent asunder, and 
the surface becomes full of cracks; and sometimes 
these cracks go so deep as to cause an eruption of 
waters. 
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Admonition. Let no one be so idle as to say that this 
contraction in droughts is nothing else than a con- 
sumption of moisture. For if the only action were 
the escape of the moisture turned into spirit, bodies 
should remain of their former bulk and dimension, 
and only become hollow, as pumice-stone or cork ; 
but not be locally contracted and lessened in their 
dimensions. 


5. Clay in the kiln is wrought into bricks and tiles ; 
but if the heat be strong, as in the middle of the kiln, 
some part of the clay is likewise turned and fused 
into glass. 

6. Wood, if the flame be smothered, is turned into 
charcoal ; which is a matter more spongy and light than 
wood itself. 

7. Most metals set in crucibles among hot coals, and 
much more in a reverberatory furnace, are turned into 
a friable matter and reduced to calcination. 

8. Many fossils and metals, and some vegetables, 
are vitrified by a strong fire. 

9. All bodies roasted too much turn to cinders, and 
are contracted into narrower dimensions. 

10. Paper, parchment, linen, skins, and the like, are 
not only wrinkled in parts by fire, but the whole body 
twists, curls, and rolls up. 

11. Linen set in flame and then presently extin- 
guished is turned into a rarefied substance which will 
hardly flame, but easily catches fire. This is the tin- 
der which we use to raise a flame. 

12. Fat bodies, as wax, butter, oil, lard, and the like, 
become parched, full of sediment, and as it were smoky, 


by fire. 
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13. Eggs are contracted by fire, and change their 
whites from a clear to an opaque whiteness. 

14. And further, if the inside of an egg be thrown 
into good strong spirit of wine it is poached and be- 
comes white. And in the same manner bread put into 
the spirit becomes toast. 


Observations. 


1. I have said that as long as the spirit is detained 
in the body, if it be excited and dilated by fire and 
heat, so long it agitates itself, endeavours to escape, 
and softens, intenerates, and melts the tangible parts ; 
and to digest and subdue the parts is the proper work 
of the spirit. But after the spirit has found an exit 
and been emitted, then the work of the parts comes in; 
for these having been vexed by the spirit unite and 
bind themselves together, as well from a desire of con- 
nection and mutual contact as from hatred of motion 

and vexation. And hence follows contraction, indura- 
~ tion, and stubbornness. 

2. This process of contraction of the parts by fire 
has its utmost degree and limit. For if the quantity 
of matter be so loosened by the violent depredation 
of the fire that the parts can no longer hold together, 
then they separate and are turned to ashes and cal- 
cination. 

Transition. 

AND so much for contractions caused by the emis- 
sion of the spirit from bodies, whether it be emitted by 
age, or fire, or potential heat. But reciprocal to the 
action of dilatation by actual external heat is the ac- 
tion of contraction by actual external cold. And of 
all condensations this is the most proper and genuine, 
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and it would be likewise the most powerful if we had. 
here on the surface of the earth any intense cold. But 
cold and a remission of heat (for I have thought good 
here to join them together) condense some things sim- 
ply without changing their nature; restore (though 
imperfectly) some that have been rarefied; and com- 
pletely change and transform others from one nature 
to another by means of condensation. On all these I 
must now propound a few observations. 


CONTRACTIONS OF BODIES BY ACTUAL EXTERNAL COLD. 


1. Air in a thermometer feels the degrees both of 
heat and cold. In winter time I have placed a kind 
of cap of snow upon the head of the glass, which, 
though the air itself was at that time wintry and 
sharp, yet so increased the cold that the water rose 
several degrees from the contraction of the air. 

2. I mentioned before that the air in the glass was 
dilated one third by heat, and contracted itself as much 
on a remission of the heat. 

Injunctions. 1. It is plainly worth the trial, wheth- 
er air dilated by heat can be fixed in that bulk, so 
that it shall not labour to restore and contract itself. 
Take therefore a strong glass and heat it strongly ; ; 
then tightly close up the mouth of it, so that the air 
may not be able to contract itself; leave it some days 
so closed up; then put it in this state into water; and 
when it is in the water open it and see how much 
water it draws in, and whether it be as much as it 
would have been if the glass had been at once put 
into water. 

2. Likewise observe in passing (though it rather 
belongs to the title of Heat and Cold), whether air 
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so strongly dilated and forcibly detained retains its 
heat much longer than it would do if the mouth 
of the glass had been left open. 


The History. 


1. The stars appear larger in very clear and cold 
winter nights than m clear summer ones. This is 
principally in consequence of the universal condensa- 
tion of the air, which then more inclines to the na- 
ture of water; for all things appear much larger under 
water. 

2. Morning dews are, no doubt, vapours which are 
not fully dissipated and turned into pure air, but hang 
imperfectly mixed, till by the cold of night, especially 
in what is called the middle region of the air, they are 
reflected back and condensed into water. 

3. The condensation of rain, snow, and hail is in 
like manner caused by the cold of the middle region, 
which (for the most part) congeals vapours higher up 
than dews. But here two questions meet us which 
deserve diligent inquiry. The one is, whether these 
drops are congealed and condensed as they fall, or 
whether they are first collected and congregated into 
greater masses of waters, which (by reason of their 
distance from the earth) hang pendulous in the air, 
and afterwards being by some violence shaken, break 
and split themselves into drops; like some water-spouts 
in the West Indies, which fall as thickly and suddenly 
as if they had been poured out of vessels. The other 
is, whether not only vapours (which before were hu- 
mours and waters, and are only restored), but also a 
large part of pure and perfect air, be not congealed, 
completely transformed, and changed into rain and the 
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rest, by the violent and intense cold of these regions. 
Of this I will shortly inquire. 

4. In distillations moisture is first changed into va- 
pours; these being left helpless after removal from 
the fire, pressed together by the sides of the still, 
and sometimes accelerated by an infusion of cold from 
without, restore themselves again into water and liquid. 
Such is a familiar illustration of dew and rain. 

5. Some metallic bodies, especially quicksilver, when 
they are made volatile, yet hasten to restore them- 
selves, and are greatly delighted if they fall in with 
a solid and materiate body. Therefore they easily 
stick and easily fall off; so that it is sometimes neces- 
sary to pursue their vapours with fire, and pass them 
on from one fire to another, by a regular series of re- 
ceivers of fire, placed at some distance from one. an- 
other round the vessel; lest the vapour after ascend- 
ing, and being somewhat removed from the fire, should 
restore itself sooner than is expedient. 

6. Things which have been melted by fire, after a 
remission of the heat are again condensed, and become 
solid as before ; as metals, fat, gums, and the like. 

7. A fleece of wool by lying long on the ground 
gains weight ; which could not be unless something 
pneumatic were condensed into something ponderable. 

8. In ancient times sailors used to cover the sides of 
ships at night with fleeces of wool like coverlets or 
curtains, but not so as to touch the water; and in the 
morning they would squeeze out of them fresh water 
for use on the voyage.! 

9. I likewise found, by an experiment which I made, 
that by fastening four ounces of wool to a rope, and 


1 Pliny, xxxi. 37. 
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letting it down into a well twenty-eight fathoms deep, 
yet so that it did not come within six fathoms of the 
water, in the space of one night the wool increased 
five ounces and one dram in weight; and regular drops 
of water adhered to the exterior of the wool, so that 
one might in a manner wet and wash one’s hands with 
them. This experiment I repeated several times; and 
though the weight varied, it was always considerably 
Increased. 

10. Stones, as marble and flint, and likewise wooden 
beams (especially when painted and oiled) manifestly 
become damp on thaws, and in south winds; so that 
they seem to sweat, and you may wipe drops of water 
off them. 

11. In wet frosts (called in England rynes) there 
comes a dew on the window-panes in houses; and this 
more on the inside towards the room than on the out- 
side towards the open air. 

12. Breath, which is air first drawn in and then 
slightly moistened by a brief stay in the cavity of the 
lungs, on looking-glasses or polished bodies (as gems, 
sword-blades, and the like), is turned into a roscid sub- 
stance, which is soon dissipated like a mist. 

18. Linen likewise in houses (where there is no 
fire) collects damp, so as to steam on being placed 
near the fire. 

14. All powders close shut up in cupboards collect 
damp, so as to stick together and become like clods. 

15. The origin of springs and fresh waters from the 
earth is supposed to be the coagulation and condensa- 
tion of the air shut up in hollows of the earth; espe- 
cially of mountains. 

16. Mists are imperfect condensations of the air, 
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being compounded of a very large portion of air, and 
a small one of watery’ vapour. In winter these occur 
on a change of weather from frost to thaw, or vice 
versd, in summer and spring they are caused by the 
expansion of the dew. 

Injunctions. 1. As the conversion of air into water 
would be very useful, all instances which tend there- 
to should be carefully examined. And among other 
things it should be determined whether the exuda- 
tions of marbles and the like in south winds and wet 
weather are mere condensations of the air reflected 
by the hardness and polished surface of the stones, 
like breath on a mirror; or whether they partake at 
all of the juice and internal pneumatic substance of 
the stone. 

2. Trial may be made by laying a linen cloth or 
piece of wool on the stone; for if then also the stone 
exudes, the exudation is partly owing to an internal 
cause. 


Speculation. 


That the air itself in the upper regions is turned 
into water is a necessary conclusion from the conserva- 
tion of things. For it is most certain that the moist- 
ure of the sea and land is turned into pure air after 
it has by time, association, and a plenary rarefaction 
completely thrown off the nature of vapours. . There- 
fore if there were no reciprocation, that is, if the air 
in its turn were not sometimes changed into water as 
water is into air, the supply of vapours, which remain 
new and imperfectly mixed, would not be sufficient 
for rains and showers and the renewal of species ; 
but there would be intolerable droughts, conflagration, 
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violent winds, and swellings of the air from the per- 
petual multiplication of the air.. 

17. In the freezing of water the whole body does 
not diminish in size, but rather swells. Yet there is a 
manifest condensation in the parts ; so that cracks and 
separations are seen in the body of the ice. Some- 
times likewise (if the air get in) hairs and threads 
and flowers gradually appear. But ice floats in water ; 
so it is manifest that the condensation is not in the 
whole. 

18. Wine freezes slower than water ; spirit of wine 
not at all. 

19. Aqua-fortis and quicksilver, I believe, do not 
freeze. 

20. Oil and fat freeze and are condensed, but not so 
as to become hard. 

21. Frost binds up the earth and makes it dry and 
hard. 

22. The poet says of the northern regions that 
bronze vessels crack there, and robes become stiff.} 

23. And this likewise happens in wooden tables, 
especially where the pieces are glued together. 

24. Nails also are said by the contraction of cold 
to fall out of walls. 

25. The bones of animals become more brittle in 
frost ; so that at such times they are more easily 
broken and more hardly cured. In a word, all hard 
bodies are made more fragile by cold. 

26. Waters or juices are manifestly condensed into 
shining or crystalline stones; as may be seen in sub- 
turranean caverns in rocks, where drops of many 
shapes (like icicles), but fixed and stony, are found 

Tirg. Georg. ill. 863.: — Mraque dissiliunt vulgo, vestesque rigescunt. 
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hanging, having been congealed in their slow and 
gradual fall. But whether the matter of them be 
entirely water or the natural juice of the stone (or 
at least a mixture thereof) is doubtful; especially as 
gems and crystals often rise and grow up on bare 
rocks (which cannot be attributed to water adhering 
to them), and do not fall or hang downwards. 

27. Clay is manifestly condensed into stone; as ap- 
pears in certain large stones made up of small pebbles, 
which are glued together in the interstices of the peb- 
bles by a stony matter well polished, and as hard as 
the pebbles themselves. But this condensation does 
not seem to be caused by the cold of the earth, but by 
assimilation, whereof I will speak presently. 

28. There are some waters which condense wood 
and (as they say) straws and the like into a stony 
matter, so that the part of the body which is under 
water is stone, and the part above remains wood, and 
all in the same body. And this I have myself seen. 
Inquire more carefully into this, as it may shed a con- 
siderable light on the practical part of condensation. 

Injunction. It is probable that metallic waters, by 
reason of the density which they have contracted 
from metals, may have a petrifying nature. Make 
trial of this by straws, thick leaves, wood, and the 
like. But I judge that you should take those me- 
tallic waters which are made by frequent washing 
and quenching rather than by solution of metals, 
lest the strong and corrosive waters should hinder 
condensation. 


29. In China they make artificial mines of porce- 
lain by burying (several fathoms deep) a certain mass 
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of proper and prepared cement; which after lying 
buried for about forty years is turned into porcelain. 
And these mines are transmitted as an inheritance 
from father to son.! 

80. I have heard as an approved fact that an egg 
which had long lain at the bottom of a moat was found 
completely turned into stone, with the colours of the 
white, yolk, and shell perfect and distinct ; but the 
shell was broken in different places, and shining in 
small grains. 

31. I have often heard of the conversion of the 
white of an egg into a stony matter; but I cannot 
speak for the truth of the thing or the manner of do- 
ing it. 

82. It is certain that flame when it is extinguished 
is turned into something ; namely, an after-fume, which 
is itself turned into soot. Buta more careful inquiry 
should be made concerning the flames of spirit of wine 
and such like exhalations, to see into what kind of 
body they are condensed, and what is their after- 
exhalation. For it does not appear to be fuliginous, 
as in flames from oily bodies. 


Transition. 


AnD so much for the contractions of bodies by 
actual cold, whether it be in the air, or in waters 
and liquids, or in: flame; and likewise whether it be 
a simple contraction, or a restoration, or a coagulation 
and conversion. Next comes the action which is 
opposed to dilatation by potential heat; namely, con- 
traction by potential cold. 


1 Marco Polo, ii. 77. 
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The History. 
CONTRACTIONS OF BODIES BY POTENTIAL COLD. 


1. As the medicinal tables of secondary qualities are 
to be consulted for the inquiry of potential heat, so in 
like manner are they to be consulted for that of poten- 
tial cold. And in them especial notice is to be taken 
of astringency, repercussion, obstruction, inspissation, 
and stupefaction. 

2. Opium, henbane, hemlock, nightshade, mandrake, 
and the like narcotics manifestly condense the spirits 
of animals, turn them into themselves, choke, and de- 
prive them of motion. But make trial whether they 
have any effect upon dead bodies, by steeping flesh in 
their juices (to see if any blackness or gangrene be 
produced); or by steeping seeds and kernels therein 
(to see if it will kill them, and stop their growing) ; 
or by smearing the top of a thermometer on the inside 
with their juices (to see if they in any way contract 
the air). 

3. In the West Indies there are found, even in 
sandy deserts and very dry places, large canes, which 
at every joint or knuckle yield a good supply of fresh 
water, to the great convenience of travellers. 

4. They say that in one either of the Azores or the 
Canary Islands there is a tree from which water per- 
petually drops, and further, that a dewy cloud is 
always hanging over it.2 Now it would be worth 
knowing whether there be found in any vegetable 
a potential coldness sufficient to- condense air into 


1 Purchas’s Pilgrims, v. p. 913. 
2 Ibid. iv. 1359. The island is Ferro. 
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water. Make diligent inquiry therefore of this. But 
I rather think that these are only the jointed canes 
whereof I spoke. 

5. Upon the leaves of some trees (as the oak) which 
are of close texture, and do not suck in or retain 
moisture, there are found with us, especially in the 
month of May, sweet dews like manna, called honey- 
dews ; but whether there be any power of concoction 
in the leaves, or whether it be that they only easily 
receive and retain the dew, does not appear. 

6. There is scarce any body in which potential cold 
Is sO conspicuous as nitre. For as spices and other 
bodies have a heat perceptible to the tongue or palate 
(though not to the touch), so likewise nitre has a cold 
perceptible to the tongue or palate, greater than that 
of house-leek or any of the coldest plants. There- 
fore nitre seems a fit subject to try the virtue of 
potential cold. On this point take the following in- 
junction : — 

Injunction. Take a small bladder of as fine a skin 
as possible. Inflate it and tie it up; steep it in 
nitre for some days ; then take it.out and look if the 
bladder be at all shrunk. If it be so, you may know 
that the cold of the nitre has contracted the air. 
Make the same experiment by steeping the bladder 
in quicksilver. The bladder should be held fast by 


a string, to keep it down without pressing it. 


7. Take an ointment of roses or the like, and pour 
some vinegar into it; so far from the vinegar making 
the ointment more liquid, it will on the contrary make 
it more hard and solid. 
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Transition. 

To the action of dilatation by embracing is opposed 
that of contraction by flight and antiperistasis. For 
as bodies open themselves on every side to such as are 
pleasant and friendly to them, and advance to meet 
them, so when they fall in with such as are odious and 
hostile, they fly from them on all sides, and compress 
and contract themselves. 


The History. 


THE CONTRACTIONS OF BODIES BY FLIGHT AND 
ANTIPERISTASIS. 


1. The heat of fire seems to be somewhat con- 
densed by antiperistasis, and to become fiercer, as in 
frost. 

2. On the other hand, in the torrid zone cold seems 
to be somewhat condensed by antiperistasis ; so that if 
any one take shelter under a tree from the rays of the 
sun, he immediately shivers with cold. 

8. This operation of contraction by antiperistasis is 
attributed, and not altogether wrongly, to the middle 
region of the air, where the nature of cold collects and 
unites itself, avoiding the direct rays of the sun from 
above, and the reflected rays from the earth below. 
And hence it is that there are great condensations of 
rain, snow, hail, and the like in those parts.! 

4. It may be with reason doubted whether opium 
and narcotics produce stupefaction by potential cold, 
or by the flight of the spirits. For opium, from its 
strong smell, its bitterness, its sudorific power, and 

1 Arist. Meteor. i. 12. 
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other signs, seems to have hot parts. But as it emits 
a vapour unfriendly and hateful to the spirits, it puts 
them to flight on all sides, whereby they are coagu- 
lated and suffocated. 


Transition. 


To the action of dilatation by assimilation and con- 
version into a rarer body is opposed the action of con- 
traction by assimilation and conversion into a denser 
one. I mean when this is done not by cold either 
actual or potential, but by the power of a more active 
body to multiply itself upon one that is more passive. 
But assimilation to a dense body is not so common, 
and far less powerful than assimilation to a rare body ; 
because dense bodies are more sluggish and indolent 
for the work of assimilation than rare bodies. 


The Mistory. 


CONTRACTIONS OF BODIES BY ASSIMILATION OR CON- 
VERSION INTO A DENSER BODY. 


1. I observed above that clay amidst small stones is 
condensed into a stony matter. 

2. The sides of casks condense the lees of wine into 
tartar. 

8. Teeth condense the things which adhere to them 
from chewing food, and the moisture of the mouth, 
into scales, which may be scraped and cut off; but 
these are as hard as the teeth themselves. 

4, All hard and solid bodies condense some part of 
the liquids that adhere to them both at the bottom 
(where they adhere most) and also on the sides. 

5. Whatever aliments are converted into a body 
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denser than the body of the aliment itself (as the 
meat and drink of animals are converted into bone, 
skull, and horn) are manifestly condensed in the as- 
similation. 

Transition. 

To the action of dilatation by external violence, 
either with or against the desire of the body dilated, is 
opposed the action of contraction by a like external 
violence, when bodies are placed by those things which 


act upon them under the necessity of yielding and 
compressing themselves. 


The History. 


CONTRACTIONS OF BODIES CAUSED BY EXTERNAL 
VIOLENCE. 


1. Air easily bears some condensation from violence 
or external compression; but it does not endure much; 
as is shown in the violent force of winds and in earth- 
quakes. 

2. Take a wooden bowl, invert it, and put it into 
water, forcing it down perpendicularly with the hand. 
It will carry air with it down to the very bottom, 
and will not take in any water except a little about 
the edges, as will appear from the colour of the 
wetted wood. Now just so much and no more was 
the condensation or compression of the air. This was 
remarkably shown in the invention of the diving-bell, 
which was this. <A large concave vessel filled with air 
was pressed down into the water. It stood on three 
feet, made of metal, and thick, that it might be better 
sunk ; the feet being not so high as a man. When the 
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divers wanted to take breath they stooped, put their 
heads into the vessel, and breathed. By a repetition 
of this process they continued their work for some 
time ; till the air, which escaped in small quantities 
every time the head was inserted into the vessel, was 
diminished almost to nothing. 

8. You may ascertain and calculate the amount of 
condensation which the air will willingly admit of, in 
this way. Take a basin full of water; put into it a 
globule of metal, or a stone, which will settle at the 
bottom. Place a bow] over this globule, either made 
of metal so as to sink of itself, or forced down with 
the hand. If the globule be so small that the air will 
willingly admit of condensation enough to take the glob- 
ule within the bowl, it will condense itself quietly, and 
there will be no other motion; but if the globule be 
larger than the air can well bear, the air will resist, 
raise up one side of the bowl, and escape in bubbles. 

4, You will likewise see from the compression of a 
bladder how far it may be compressed without burst- 
ing; or again from a pair of bellows, first opened 
and then sealed up; the valve having been first shut. 
With respect to the condensation of water I made the 
following experiment. I had a leaden globe made, 
with very thick sides, and a small hole at the top. 
This globe I filled with water, and then soldered up 
the hole (as I remember) with metal. I then forci- 
bly compressed the globe at the two opposite sides, 
first with hammers and afterwards with a powerful 
pressing-machine. Now when this flattening had di- 
minished the capacity of the globe by about-an eighth 
part, the water, which had borne so much condensa- 
tion, would bear no more; the water admitted of no 
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greater condensation ; but on being further squeezed 
and compressed it exuded from many parts of the solid 
metal, like a small shower. 

5. All violent motion, as they call it, such as that 
of bullets from guns, arrows, spears, machines, and 
many other things, is produced by the preternatural 
compression of bodies and their efforts to restore them- 
selves; which, when they cannot do on the instant, 
they shift their place. For solid things, especially if 
they are hard,, submit very unwillingly to further com- 
pression. But the inquiry of this matter I refer to 
the title of Motion of Liberty. For, as I have often 
said, the present title of Dense and Rare only gleans 
the ears, and does not reap the crop. 

6. The more rarefied bodies are, the more easily do 
they contract themselves at first; but if they be com- 
pressed beyond their limits, the more powerfully do 
they restore themselves, as is shown in flame and con- 
fined air. : 

7. Flame simply compressed (though it be without 
a blast, as in gunpowder) is yet made more furious ; 
as may be seen in reverberatory furnaces, where the 
flame is checked, confined, repelled, and curved. 

Admonition. To dilatation by diffusion no recipro- 
cal action is opposed ; because bodies diffused are 
not united in mass again, except by being melted 
together; as in the restoration of metals, of which 

I have spoken above. 


Speculation. 
There is likewise, perhaps, another kind of contrac- 
tion of bodies, not reciprocal, but positive and by itself. 
For I judge that in the solution of bodies by liquids, 
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as in the solution of’ metals, gums, sugar, and the like, 
the body is to a certain extent received into the liquid; 
and yet the liquid is not dilated or expanded in propor- 
tion to the amount of body received. And if this is 
the case, there must be some condensation, for there 
is more body in the same space. Certainly in the 
solution -of metals, if the water has once received as 
much as it will bear, it dissolves no more, and has no 
further operation. Now this condensation (if there 
be any such) I may call contraction of bodies by sat- 
uration. | 
Injunction. Compress ashes as close as you can, 
and pour water upon them; and observe carefully 
how much less they are in bulk, after they have 
taken in the water, than they were before when 
mixed with air. 


Observations. 


The efficients of the dilatation of bodies, as revealed 
in the foregoing inquiry, are nine in number. 1. Re- 
ception within, or admission of a foreign body. 2. Ex- 
pansion, natural or preternatural, of the native spirit. 
3. Fire or external actual heat; or even remission of 
cold. 4. External potential heat, or auxiliary spirits. 
5. Liberation of the spirits from the bonds of the parts. 
6. Assimilation by the predominance of a rarer body 
which is more active. 7. Embracing, or going to meet 
a friendly body. 8. Distraction through external vio- 
lence. 9. Diffusion or levelling of the parts. 

The efficients of the contraction of bodies are eight. | 
1. Exclusion or deposition of the body received. 2. 
Shrinking or contraction of the parts after the emis- 
sion of the spirit. 8. External actual cold, or even 
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remission of heat. 4. External potential cold. 5. 
Flight and antiperistasis. 6. Assimilation by the pre- 
dominance of a denser body which is more active. 7. 
Compression by external violence. 8. Saturation, pro- 
vided such a thing be. 

The actions of dilatation by the native spirit, by lib- 
eration of the spirits, and by diffusion ; and again, the 
actions of contraction by astringency ; are actions with- 
out reciprocals. The other actions are reciprocal. 

Dilatations by reception within, and by diffusion, are 
pseudo-dilatations ; as likewise contractions by exclu- 
sion are pseudo-contractions. For they are in place, 
not i substance. ‘ 

Expansion by fire or heat without separation is the 
simplest of all. This takes place in a pure pneumatic 
body, as air, where nothing exhales and nothing set- 
tles, but there is a mere dilatation, and that with a 
considerable increase of expansion and bulk. Whether 
there be anything like this in flame; that is, whether 
flame after the expansion of the first kindling (which 
is great) being now made flame (where there is great 
eagerness of circumambient bodies) expand itself still 
further ; is difficult to ascertain, by reason of its quick 
and momentary extinction; but of this I will mquire 
in the title respecting Flame. Next to this dilatation 
(in point of simplicity) is the expansion which takes 
place in the melting of metals, or in the softening of 
iron and wax, and the like, for a time, before anything 
becomes volatile and is emitted. But this dilatation is 
secret, and takes place within the confines of the inte- 
gral body, without visibly changing or increasing its 
bulk. But as soon as anything begins to escape in any 
‘body, then the actions become complicated, partly rare- 
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fying, partly contracting ; so that those contrary actions 
of fire, which are commonly observed, 

As the same fire which makes the soft clay hard 

Makes hard wax soft,! 
are based on this; that in the one the spirit is emitted, 
in the other it is detained. 

The condensation which is caused by fire, though 
not a pseudo-condensation (for it is substantial), is yet 
rather a condensation of the parts than of the whole. 
For certainly the grosser parts are contracted; yet so 
that the whole body is rendered more hollow and po- 
rous, and of less weight. 


Provisional Rules. 


1. The sum of matter in the universe is always the 
same; and there is no operation either from nothing or 
to nothing. 

_2. Of this matter there is more in some bodies, less 
in others, in the same space. 

3. Abundance and scarcity of matter constitute the 
notions of dense and rare, rightly understood. 

4. There is a limit of dense and rare which cannot 
be passed, but not in any body known to us. 

5. There is no vacuum in nature, either collected or 
interspersed. 

6. Within the bounds of dense and rare there is a 
fold of matter, by which it folds and unfolds itself with- 
out creating a vacuum. 

7. The differences of dense and rare in known tan- 
gible bodies do not much exceed the proportions of 32 
to 1. 


1 Virg. Eclog. viii. 80.: — 
Limus ut hic durescit, et hzec ut cera liquescit, 
Uno eodemque igni. 
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8. The difference between the rarest tangible body 
and the densest pneumatic body is 100 to 1, and more. 

9. Flame is rarer than air, oil than water. 

10. Flame is not rarefied air, nor oil rarefied water ; 
but they are plainly heterogeneous bodies, and not 
very friendly. 

11. The spirits of vegetables and animals are breaths 
compounded of an airy and flamy pneumatic body, as 
their juices are of one watery and oily. 

12. Every tangible body with us has a pneumatic 
body or spirit united and inclosed within it. 

18. Spirits, such as those of vegetables and animals, 
are not found at large with us, but attached and con- 
fined in the tangible body. 

14. Dense and rare are the proper effects of heat 
and cold ; dense of heat, rare of cold. 

15. Heat operates on pneumatic bodies by simple ex- 
pansion. 

16. Heat in a tangible body performs two opera- 
tions; the pneumatic part it always dilates, but the 
gross part it sometimes contracts, sometimes relaxes. 

17. Now the rule thereof is this; the emission of 
the spirit contracts and indurates the body; the deten- 
tion of the spirit intenerates and melts it. 

18. Colliquation commences with the expansion of 
the pneumatic part in the body; but other dissolutions 
commence with the expansion of the gross part, setting 
at liberty the operation of the pneumatic. 

19. Next to heat and cold, the most powerful agents 
for rarefaction and condensation are the agreement and 
flight of bodies. 

20. Restoration after violence both dilates and con- 
denses in opposition to the violence. — 


264 TRANSLATION OF THE 


21. Assimilation both dilates and condenses, accord- 
ing as the thing assimilating is rarer or denser than the 
thing assimilated. 

22. The rarer bodies are, the greater is both the dil- 
atation and contraction they submit to from external 
violence, within certain limits. 

23. If the tension or pressure of a rare body exceed 
the bounds of endurance, rare bodies free and restore 
themselves more forcibly than dense ones, because they 
are more active. 

24. The most powerful expansion is that of air and 
flame united. 

25. Dilatations and contractions are imperfect when 
restoration is easy and at hand. 

26. Dense and rare have a close connection with 
heavy and light. 

27. Man is scantily supphed with the means of con- 
densation, by reason of the want of potent cold. 

28. Age is like a lambent fire, and performs the 
work of heat, but more finely. 

29. Age brings bodies either to putrefaction or dry- 


ness. 


Desiderata with ther nearest Approximations. 


1. Conversion of air into water. 

Approximations. Springs in the hollows of mountains. 
Exudation of stones. Dew formed by the breath. 
The fleece upon the sides of ships (?). Watery 


meteors, and the like. 


2. Increase of weight in metals. 
Approzimations. Conversion of iron into copper. In- 
crease of lead in cellars (?). Conversion of quick- 


silver into gold (?). 
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3. Petrifaction of earth and other vegetable or ani- 
mal substances. 

Approximations. Petrifying water. Stones made up 
of an incrustation of small pebbles. Crystal icicles 
in caves. Stones in the kidneys, bladder, and gall- 
bladder. Scales of teeth. 


4. Various uses of the motion of dilatation and con- 
traction in the air by heat. 

Approximations. The thermometer. Hero’s altar. 
The musical instrument played by the rays of the 
sun. The device for imitating the ebb and flow of 
the sea and rivers. 


d. Inteneration of the members of animals by a pro- 
portionate heat and detention of the spirit. 

Approximations. Softening of iron. Softening of wax. 
All amalgamations. This pertains to the renewal of 
youth; for all moistening besides that performed by 
the detention of the native spirit seems to be a 
pseudo-inteneration, and of little effect ; as we shall 
see under its own title. 


Admonition. Under this title I propose few deside- 
rata and reminders about practice; for the matter is 
so general and extensive, that it is more adapted to 
inform the judgment than to instruct practice. 


INQUIRY 


RESPECTING 


THE MAGNET. 


INQUIRY RESPECTING THE MAGNET. 


THE magnet attracts powder of prepared steel, such 
as is used in medicines, and likewise steel reduced by 
calcination to a very fine black powder, as strongly as 
crude iron filings; but oxide of iron, which is an arti- 
ficial rust of iron, it attracts more slowly and feebly. 
If however the iron be dissolved in aqua-fortis, and 
some drops of the solution be placed on a flat piece of 
glass, the magnet neither draws out the iron nor at- 
tracts the water in which it is dissolved. 

The magnet attracts its own dust in the same way 
as iron filings ; and very small pieces of a magnet will 
attract one another, so as to hang in thin lines like 
needles. 

Place the magnet at such a distance from the iron 
that it will not attract it. Put between them a cap of 
iron, still keeping the same distance, and the magnet 
will attract the iron; the power of the magnet being 
better diffused through the iron than through the me- 
dium of the air alone. 

A magnet put into aqua-fortis, and left there for 
several hours, does not lose its power. 


A magnet rubbed on cloth (as we do with amber), 
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or on another magnet, or warmed at the fire, is not in- 
creased in power. 

Qne magnet has much more virtue than another ; 
and moreover if it be touched with .iron, it will trans- 
mit its virtue in due proportion to the amount of it; 
‘the virtue, I say, not only of verticity, but likewise of 
simple attraction. For if you take a strong magnet 
and touch a piece of iron (say a knife) with it, and 
then touch another knife with a weaker magnet, you 
will see the iron touched by the stronger magnet at- 
tract a greater weight of iron than that touched by the 
weaker one. 

A magnet attracts iron at an equal distance through 
air, water, wine, and oil. 

If a magnet or its powder be immersed in aqua- 
fortis no solution at all takes place, as happens in iron ; 
though the magnet appears to be a body of a similar 
substance to iron. 

The powder of the magnet does not attract un- 
touched iron, nor touched either; yet the powder is 
itself attracted by touched iron, and sticks to it; but 
not by untouched. So that the powder of the magnet 
appears to retain its passive virtue in some degree, but 
not its active. 

A needle which, laid on a flat surface, is not at- 
tracted by the magnet by reason of its weight, will, 
if placed on the bottom of a glass turned up, so that 
it hangs over at each side, be attracted ; a fact which 
I think the more deserving of mention, because some- 
thing of this kind may have given rise to the idle story 
that adamant hinders the power of the magnet. For 
place a needle upon a small piece of adamant cut into 
a square, with a magnet near, but not near enough to 
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draw it, yet it will tremble. But this trembling is not 
the prevention of motion, but the motion itself. 

A magnet attracts touched iron far more vigorously 
than untouched ; so that the iron, which untouched is 
not attracted at a given distance, will, if touched, be 
attracted at thrice that distance. 

No iron or metallic matter is extracted from the 
magnet by fire, or any known means of separation. 

A magnet is not dissolved in nitro-muriatic acid any 
more than in aqua-fortis. 

A magnet put into a crucible, yet without any flame, 
is diminished much in weight, and immensely in power, 
so as scarce to attract iron. | 

A magnet hardly turns liquid, but yet it changes its 
shape a little, and becomes red hot as iron. 

A magnet burnt whole retains its passive power, so 
as to cling to another magnet; but almost loses its 
active power of attracting iron. 

A magnet burnt ina crucible emits a fume, though 
it be scarcely visible, which will somewhat whiten a 
sheet of brass laid over it; as likewise do metals. 

A magnet in the process of burning penetrates 
through the crucible, and that too whether it be 
broken outside or inside, which makes it shine with 
brilhancy. 

All agree that if a magnet be burned to such an 
extent as to throw out a lurid and sulphureous flame 
it entirely loses its virtue, and never afterwards re- 
covers it, though it be cooled in a position south 
and north; an operation which gives virtue to bricks, 
and renews the power of magnets not completely 
burnt. 

An experiment has been made with magnetised 
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iron, and likewise with the magnet itself, placed on 
the top of St. Paul’s in London (one of the highest 
churches in Europe), to see whether their attractive 
power was diminished in consequence of their dis- 
tance from the ground; but there was no difference 
at all. 


TOPICS OF INQUIRY 


RESPECTING 


LIGHT AND LUMINOUS MATTER. 


VOL. X. 18 


TOPICS OF INQUIRY 


RESPECTING 


LIGHT AND LUMINOUS MATTER. 


I. The Table of Presence. 


OssERVE first, all bodies of every kind which gen- 
erate light ; as stars, fiery meteors, flame, wood, met- 
als, and other bodies ignited, sugar in scraping and 
breaking, the glowworm, spray of salt-water beaten 
and thrown about, the eyes of some animals, some 
kinds of rotten wood, a great mass of snow. The air 
itself may perhaps have a feeble light suited to the 
eyes of those animals which see at night. Iron and 
tin when put into aqua-fortis for solution boil up, and 
without any fire conceive a strong heat; but whether 
they emit any light is a point for inquiry. The oil of 
lamps sparkles in hard frosts; on a clear night a feeble 
light is sometimes visible about a sweating horse; and 
sometimes likewise, though seldom, about men’s hair, 
in the shape of a small Jambent flame ; as happened to 
Lucius Marcius in Spain.’ A woman’s stomacher was 
lately observed to shine, but only on being rubbed ; 
this however had been dyed green, a dye in which 
alum is an ingredient, and it slightly crackled while 
it glittered. Inquire whether alum glitters on being 

1 Livy, xxv. 39. 
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scraped or broken ; but I suppose it requires a stronger 
fracture than sugar, as being a more stubborn body. 
Some stockings have been observed to shine on being 
pulled ‘off, either from sweat or alum dye. Other in- 
stances. 


IT. The Table of Absence in the next Degree. 


Observe likewise what those bodies are which do’ 
not emit light, and yet have a great resemblance to 
those which do. Boiling water gives no light; neither 
does air though violently heated. Mirrors and dia- 
_ monds, which reflect light so wonderfully, give none 
of their own. Other instances. 

Observe likewise accurately in this kind of instances 
respecting those that are migratory, that is, where light 
is present and absent, as it were in passing. An ig- 
nited coal gives light, but if it be strongly compressed 
it at once loses it. The crystalline moisture of the 
glowworm, at the death of the worm, though broken 
and divided into parts, retains its light for a short time ; 
but this soon dies away. Other instances. 


III. The Table of Degrees. 


Observe the different intensities and. vibrations of 
different kinds of light. The flame of wood emits a 
strong light; the flame of spirit of wine a weaker; the 
flame of coals thoroughly ignited one very dusky and 
hardly visible. Other instances. 


IV. Colours of Light. 


Observe concerning the colours of light, what kinds 
there are, and what not. Some of the stars are white, 
some bright, some reddish, and some lead-coloured. 
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Common flames are generally saffron-coloured, and 
among them celestial coruscations and the flames of 
gunpowder are most inclined to whiteness. ‘The flame 
of sulphur is a beautiful blue. Some bodies have pur- 
ple flames. No green flames are yet discovered; the 
most inclined thereto is the light of the glowworm. 
Neither are there scarlet flames. Ignited iron is red- 
dish, and when more intensely ignited, whitish. Other 
instances. 


V. Reflections of Lnght. 

Observe what bodies reflect light; as mirrors, wa- 
ters, polished metals, the moon, and precious stones. 
All liquid bodies and such as have a very smooth and 
polished surface have some brightness; but brightness 
is a small degree of luminosity. 

Observe carefully whether the light of one lucid 
body can be reflected by another; as if ignited iron 
be taken and exposed to the sun’s rays. For the re- 
flections of light are reflected again from mirror to 
mirror, though they become gradually fainter and 
weaker. Other instances. 


VI. Multiplications of Light. 

Observe the multiplication of light, as by mirrors, 
perspective glasses, and the like, by which light may 
be brought to a focus, thrown to a distance, or ren- 
dered more subtle and better suited to distinguish visi- 
ble objects; as we see painters place a glass of water 
before the candle. 

Observe likewise whether all bodies when they are 
in large quantities do not reflect light. For light (it 
may be believed) either passes through or is reflected. 
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Whence the moon, though it be an opaque body,’ may 
yet reflect light by reason of its magnitude. 

Observe likewise whether an aggregation of lucid 
bodies multiplies light. In the case of bodies equally 
lucid this cannot be doubted. But inquire whether a 
light which is completely overpowered by a greater 
light, so as to be no longer visible of itself, does not 
yet add some light. All bright bodies also contribute 
some light. A room will be lighter hung with silken 
stuff than with woollen. Light is multiplied likewise 
by refraction; for gems that are cut in angles, and 
broken glass, are brighter than if they be even. Oth- 
er instances. 


VII. Methods of overpowering Light. 


Observe the methods of overpowering light; as by 
the superiority of a greater light, the grossness and 
opacity of mediums. Certainly the sun’s rays directed 
on a flame of fire make the flame appear as a white 
smoke. Other instances. 


VIII. Operations or Effects of Light. 


Observe the operations or effects of light, which are 
few in number and have little power to alter bodies, 
especially solid ones. For light above all things gen- 
erates itself, but other qualities sparingly. 

Light certainly somewhat attenuates the air; it is 
pleasant to the spirits of animals, and exhilarates them; 
it revives the fading rays of all colours and visible ob- 

1 Etiamsi fuerit corpus opacum is the reading both of Rawley’s copy and 
Gruter’s. If it be correct, the clause must be understood as parenthetica): 
‘““whence the moon (though that indeed is an opaque body) may possibly 


reflect light by reason of its magnitude alone.’’ It seems more likely how- 
ever that Bacon meant to write non fuerit. —J. S. 


“TOPICA INQUISITIONIS DE LUCE ET LUMINE.” 279 


jects. For all colour is the broken image of light. 
Other instances. 


IX. Continuance of Light. 


Observe the continuance of light, which appears to 
be momentary. For light, though it has continued in 
a room many hours, does not light it any more than if 
it had been there only a second; whereas in heat and 
other things it is otherwise. For both the former heat 
continues and a new one is superadded. And yet the 
twilight is thought by some to proceed in some degree 
from the remains of light. 


X. Ways and Passages of Light. 


Observe carefully the ways and passages of light. © 


Light spreads all round ; but inquire whether it at the 
same time ascend a little, or whether it spread equally 
upwards and downwards. Light itself generates light 
all round; so that when the body of light is not visi- 
ble by reason of the interposition of some screen, yet 
the light itself illuminates all things round it, except 
those which lie under the shade of that screen. And 
even these objects are somewhat illuminated by the 
light diffused around; for they will be much better 
seen than if there were no light at all. Therefore the 
visible body of any lucid body and light itself seem to 
be different things. Light does not penetrate bodies 
fibrous and of an unequal texture; yet it is not hin- 
dered by the solidity of hardness, as we see in glass 
and the like. Therefore a straight line and pores not 
lying crossways alone seem to transmit light. 

Light is best conveyed by the air; and the purer 
the air is the better does it transmit light. Inquire 


é 
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whether light is conveyed by the body of the air. We 
see certainly that sounds are conveyed by the winds, 
as you can hear far further with the wind than against 
it. But inquire whether there is anything similar in 
light. Other instances. 


XI. Transparency of Lucid Bodies. 


Observe likewise the transparency of lucid bodies. 
The wick of a candle is seen within the flame, but 
through larger flames objects are not visible. Nay, 
on the contrary, all transparency is lost in an ignited 
body ; as may be seen in glass, which on being ignited 
is no longer transparent. The body of the air is trans- 
parent, as likewise is water; but these two transparent 
bodies when mixed in snow or foam lose their trans- 
parency and acquire a kind of light of their own. 


XII. Affinities and Oppositions of Light. 

Observe the affinities and also the oppositions of 
light. With regard to its generation, light has affinity 
principally with three things; heat, tenuity, and mo- 
tion. Observe therefore their unions and separations 
with respect to light, with the degrees thereof. The 
flame of spirit of wine or the ignis fatuus is far gentler 
in heat than ignited iron, but stronger in light: glow- 
worms, the spray of salt water, and many of the things 
before enumerated, throw out light, but are not hot to 
the touch. Ignited metals are not rare bodies, yet they 
have a strong heat: air, on the contrary, is one of the 
rarest of bodies, yet has no light. Again, air and 
winds are rapid in motion, but yield no light: whereas 
ignited metals continue sluggish in motion, and yet 
emit light. 


7 
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In the affinities of light which relate not to the gen- 
eration, but only to the process of it, there is nothing 
so closely connected as sound. Observe therefore care- 
fully with respect to their sympathies and antipathies. 
They agree in the following points. Light and sound 
diffuse themselves all round. Light and sound travel 
to a very great distance, but light the quickest ; as we 
see in guns, where the light 1s seen before the report 
is heard, although the flame comes last. Light and 
sound admit the most subtle distinctions ; witness artic- 
ulate words in the case of sound; all the images of 
visible things in the case of light. Light and sound 
scarce produce or generate anything except in the 
senses and spirits of animals. Light and sound are 
easily generated and quickly vanish. For it must not 
be supposed that the sound which lasts for a time after 
the striking of a bell or chord is produced by the first 
percussion. For if the bell or chord be touched and 
stopped, the sound dies at once. It is manifest there- 
fore that the duration of the sound is generated by 
succession. Light is overpowered by a greater light, 
as sound by a greater sound; &c. 

Their differences are these : — Light as I have said 
is quicker than sound. Light travels further than 
sound. Whether light is conveyed in the body of 
the air, like sound, is uncertain. Light moves only in 
a straight line, sound obliquely and in any way ; for 
when anything is seen under the shadow of a screen, 
it is not to be supposed that the light itself penetrates 
that screen, but only that it illuminates the air around 
it; which likewise somewhat brightens the neighbour- 
ing air behind the screen; whereas a sound made on 
one side of a wall is heard without much diminution 
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on the other. Sound likewise is heard from within a 
solid body, though more faint; as we see in sounds 
within the bloodstone, or in bodies struck under water ; 
whereas light in a solid and untransparent body that is 
stopped on all sides, is not seen at all. Lastly, all 
sound is generated in motion and a manifest elision of 
bodies ; but light not so. 

For the oppositions to light, unless you take priva- 
tions to mean oppositions, there are none that occur to 
me ; but what is most credible is that sluggishness of 
bodies in their parts is the chief enemy to light. For 
there is scarce anything luminous which is not either 
in its own nature very movable, or excited by heat or 
motion or the vital spirit. Other instances. 


I mean always, not only that other instances are to 
be sought for (for these few are only adduced by way 
of example), but likewise that new topics of inquiry 
should be added, as the nature of things leads the way. 
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THOUGHTS ON THE NATURE OF THINGS. 


I. 
On the Division of Bodies, Continuity, and Vacuity. 


Tue doctrine of Democritus concerning atoms is 
either true or useful for demonstration. For it is not 
easy either to grasp in thought or to express in words 
the genuine subtlety of nature, such as it is found in 
things, without supposing an atom. Now the word 
atom is used in two senses, not very different from one 
another. For it is either taken for the last term or 
smallest portion of the division or fraction of bodies, or 
else for a body without vacuity. With respect to the 
first, these two positions may be safely and certainly 
laid down ; the one, that there is in things a much 
more subtle distribution and comminution than falls 
under view ; the other, that this is not however infi- 
nite nor perpetually divisible. For if a man observe 
diligently, he will find that the minute particles of 
things in continued bodies are far more subtle than 
those in bodies broken and discontinued. For we see 
that a little saffron infused and stirred up in water will 
colour a whole hogshead, so as to make it distinguish- 
able even by the sight from pure water. Now this dis- 
tribution of saffron in the water is certainly more subtle 
than that of the finest powder, as will be shown if a 
similar quantity of powder of Brazil-wood, pomegranate 
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flowers, or any highly coloured substance, which has 
not the sequacity of saffron to spread in liquids and 
incorporate itself with them, be infused in the same 
way. It was ridiculous therefore to take those small 
bodies that appear in the sun’s rays for atoms. For 
these are like dust; whereas an atom, as Democritus 
himself said, no one ever saw or can see. But this dis- 
tribution of things is shown much more wonderfully in 
smells. For if a little saffron will tinge and infect a 
whole hogshead of water with colour, a little civet will 
infect a suite of two or three large rooms with its 
odour. And let no one imagine that odours are dif- 
fused, like light or like heat and cold, without com- 
munication of substance ; since he may observe that 
odours adhere even to solid bodies, as woods and 
metals, and that for no short time; also that by rub- 
bing and washing they may be dispersed again. and 
cleared away. But in these and similar things, no 
man in his senses will assert that the process is infinite, 
seeing this distribution or diffusion is confined to cer- 
tain spaces, limits, and quantities of bodies; as is most 
manifestly shown in the above examples. With re- 
spect to the second sense of the word atom, namely, 
that it presupposes a vacuum, and defines an atom as 
that which is without a vacuum, it was a good and 
earnest diligence on the part of Hero to deny the ex- 
istence of a collected vacuum, but maintain that of a 
vacuum interspersed. For when he saw the constant 
connection of bodies, and that no space at all could be 
found or assigned where a body was not; and much 
more, when he observed that heavy and ponderous 
bodies are carried upwards, and throw aside and vio- 
late their natures, rather than suffer an absolute sep- 


“COGITATIONES DE NATURA RERUM.” 289 


aration from the body contiguous to them, he laid it 
down as certain that Nature abhorred any large or 
collected vacuum. On the other hand, when he per- 
ceived that the same matter of a body was contracted 
and condensed, and again expanded and dilated, and 
that it occupied and filled unequal spaces, sometimes 
larger and sometimes smaller, he did not see how this 
ingress and egress of bodies in their own places could 
happen except by means of a vacuum interspersed ; 
less when the body was compressed, and more when it 
-was relaxed. For this contraction must needs happen 
in one of these three ways; either in that just men- 
tioned, namely, by the exclusion of vacuum in propor- 
tion to the contraction ; or by the forcing out of some 
other body previously intermixed ; or by some natural 
(whatever that may be) condensation and rarefaction 
of bodies. Now with regard to the forcing out of a 
finer body, that process seems to have no end. It is 
true indeed that sponges and the like porous bodies are 
contracted when the air is squeezed out; but it is 
shown by many experiments that ‘the air itself admits 
of a considerable contraction. Are we then to sup- 
pose that the finer part of the air is squeezed out, and 
out of that part another, and so on for ever? Such an 
opinion is strongly opposed by the fact that the finer 
bodies are, the greater-is the contraction they admit of; 
whereas it should be the contrary, if contraction pro- 
ceeded from the forcing out of the finer part. And 
with regard to the other way, namely, that the same 
bodies, not otherwise changed, do yet admit of more or 
less in density or rarity, it need not be much laboured. 
For it seems to be something positive, depending on a 
supposition incapable of further explanation, as Aristo- 
VOL. X. 19 
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tle’s assertions generally do. There remains therefore 
the third way, which supposes a vacuum. And if a 
man object to this, that it appears strange and almost 
incredible there should be a vacuum interspersed when 
a body is found everywhere, he will, if he calmly 
consider the examples adduced above of water col- 
oured with saffron or air infected with odours, easily 
see that there can be no part of the water specified 
where saffron is not ; and yet it is plain, by comparing 
the water and saffron together before they are mixed, 
that the body: of the water is immeasurably greater. 
than that of the saffron. And if this be found in the 
case of different bodies, much more must it be sup- 
posed to take place in body and vacuity. But in one 
respect the conjecture of Hero, a mechanical man, was 
inferior to that of Democritus, who was a distinguished 
philosopher ; for Hero, because he did not find a col- 
lected vacuum in our globe, simply denied its exist- 
ence; whereas there is no reason why in the regions 
of the air, where there are doubtless greater expansions 
of bodies, there may not be also a collected vacuum. 
But in these and similar inquiries men should be once 
for all admonished, not to be confounded and distrust- 
ful in consequence of the exceeding subtlety of nature, 
but to think that both the units and the sums of things 
are equally subject to calculation. For it 1s as easy to 
talk or think of 1000 years as of 1000 seconds, although 
years consist of many seconds. Again, let no one 
think that this is rather a matter of curious speculation 
than for work and use. For we may see that alimost 
all philosophers and others who have worked diligently 
in experience and particulars, and cut nature as it were 
to the quick, are drawn into these inquiries, though 
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they do not complete them with felicity. And there 
is no stronger or truer reason why the philosophy we 
have is barren of effects than this, that it has caught 
at the subtleties of common words and notions, and 
has not attempted to pursue or investigate the subtlety — 

of nature. 


Il. 
On the Equality and Inequality of Atoms or Seeds. 


The inventions and opinions of Pythagoras were 
mostly of such a nature as were rather suited to found 
an order in religion than to open a school in philoso- 
phy ; and this has been confirmed by the issue. For 
his discipline has prevailed and flourished more in the 
heresy of the Manichees and the superstition of Maho- 
met than with philosophers. Yet his opinion that the 
world consists of numbers may be so understood as to 
penetrate to the principles of nature. For there are 
two opinions, nor can there be more, with respect to 
atoms or the seeds of things; the one that of Democ- 
ritus, which attributed to atoms inequality and configu- 
ration, and by configuration position ; the other perhaps 
that of Pythagoras, which asserted that they were alto- 
gether equal and similar. For he who assigns equality 
to atoms necessarily places all things in numbers ; ‘but 
he who allows other attributes has the benefit of the 
primitive natures of separate atoms, besides the numbers 
or proportions of their conjunctions. Now the practical 
question which corresponds to this speculative question, 
and may determine it, is that which was also adduced 
by Democritus; namely, whether all things may be 
made out of all things; and as he believed this to 
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be contrary to reason, he maintained the diversity of 
atoms. But to me this question does not appear to be 
well proposed, nor to press the former question, if it 
be understood of the immediate transmutation of bod- 
ies. But the proper question is whether all bodies 
do not likewise pass through regular circuits and inter- 
mediate changes. For there is no doubt but that the 
seeds of things, though equal, as soon as they have 
thrown themselves into certain groups and knots, com- 
pletely assume the nature of dissimilar bodies, till those 
groups or knots are dissolved; so that the nature and 
affections of compound bodies may be as great a hin- 
drance and obstacle to immediate transmutation as those 
of simple. But Democritus, acute as he is in investi- 
gating the principles of bodies, when he comes to ex- 
amine the principles of motions appears to be unequal 
to himself, and to be unskilful ; which likewise was the 
common fault of all the philosophers. And I know not 
whether this inquiry I speak of concerning the first 
condition of seeds or atoms be not the most useful of 
all; as being the supreme rule of act and power, and 
the true moderator of hope and works. There is like- 
wise another inquiry flowing from this, which has a 
less extensive sphere of usefulness, but approaches 
nearer to things and works. I mean the inquiry con- 
cerning separation and alteration; namely, what is 
done by separation, and what by other means. For it 
is an error familiar to the mind of man, which has like- 
wise received great strength and increase from the 
philosophy of the chemists, to impute things to separa- 
tion, which are due to something else. For instance, 
when water passes into vapour, one may easily imagine 
that the finer part of the water is emitted, and the 
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grosser remains; as we may see in wood, where part 
escapes in flame and smoke, and part remains behind | 
in ashes. And one may suspect that something of the 
same kind takes place in water, though not so mani- 
festly. For although the whole body of water some- 
times appears to bubble up and evaporate, yet some 
dregs like ashes may adhere to the vessel. But this 
consideration is deceptive. For it is most certain that 
the whole body of water may be changed into air, and 
if anything do adhere to the vessel, this may not hap- 
pen from the selection and separation of the grosser 
part ; but perhaps because some part (although of a 
perfectly similar substance to that which escapes) has 
from its position touched the vessel. And this is very 
apparent in quicksilver, which becomes totally volatile, 
and recovers its former consistency without even the 
slightest loss. Likewise in the oil of lamps and the 
tallow of candles the whole of the fat becomes volatile 
without depositing any ashes; for soot is generated 
after and not before flame, and is the carcass of the 
flame, not the sediment of the oil or tallow. And this 
prepares a way to the overthrow of the theory of De- 
mocritus on the diversity of seeds or atoms ; a way, I 
mean, in nature ; for in opinion the way is much more . 
easy and inviting, because the common philosophy 
makes its feigned matter indifferent and agreeable to 
all forms. 


Il. 
On the Negligence of the Ancients in the Inquiry con- 
cerning Motion and the moving Principles of Things. 


To rest the inquiry of nature principally on the con- 
templation and examination of motion is the part of 
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one who regards works. But to study or feign inactive 
_ principles of things is the part of those who would sow 
talk and nourish disputations. Now by inactive prin- 
ciples I mean those which tell us of what things are 
made up and consist, but not by what force or in what 
manner they come together. For with a view to action 
and the enlargement of the power or operation of man 
it is not enough, nor indeed of any great use, to know 
of what things consist, if you know not the ways and 
means of their mutations and transformations. For to 
take an example from physicians (from whose notions 
these celebrated inquiries concerning the principles of 
things seem to have come), is a man who knows the 
simple ingredients of treacle, able for certain to make 
that compound? Or when a man has by him a proper 
description of the materials used for making sugar, 
glass, and cloth, would you suppose him on that ac- 
count to possess the art of preparing and making them ? 
And yet men’s speculations are principally occupied in 
investigating and examining these dead principles; as 
if a man should make it his object to inspect the anat- 
omy of the corpse of nature, instead of inquiring into 
her living faculties and powers. But the moving prin- 
. ciples of things are treated for the most part only in 
passage ; so that it passes all wonder to see how care- 
lessly and loosely the greatest and most useful thing of 
all is inquired and handled. For if we consider for a 
while the philosophies in fashion, will the principle of 
stimulus of matter by privation, of the shaping of mat- 
ter according to an idea, of the aggregation of similar 
particles, of the fortuitous agitation of atoms in a vac- 
uum, of strife and friendship, of reciprocal impressions 
of heaven and earth, of alliance of the elements by 
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symbolising qualities, of the influence of celestial bod- 
ies, of sympathies and antipathies, of secret and specific 
virtues and properties, of fate, fortune, necessity, — 
will, I say, such generalities as these, which are noth- 
ing but spectres and appearances that float and play on 
the surface of things, as on water, enrich mankind or 
increase their possessions? Such things indeed fill or 
rather swell the imagination, but they are of no effect 
towards the accomplishment of works, the mutation of 
bodies, or the direction of motions. Again, arguments 
and subtleties concerning natural and violent motion, 
motion from within and motion from without, and the 
limits of motions, these likewise lay no hold upon the 
body of nature, but are rather like writings on the 
bark. Discarding therefore such matters, or sentenc- 
ing them to be handed over to popular discourse, we 
should investigate those appetites and inclinations of 
things by which all that variety of effects and changes 
which we see in the works of nature and art is made 
up and brought about. And we should try to enchain 
Nature, like Proteus; for the right discovery and dis- 
tinction of the kinds of motions are the true bonds of 
Proteus. For according as motions, that is, incentives 
and restraints, can be spurred on or tied up, so follows 
conversion and transformation of matter itself. 


IV, 


On the common Division of Motion, that it is useless and 
rude. 


The division of motion received in philosophy seems 
popular and without foundation; distinguishing the 
thing only by effects, and no way conducing to knowl- 
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edge by causes. For generation, corruption, augmen- 
tation, diminution, alteration, carriage to place, are 
nothing else than the works and effects of motions ; 
which when they arrive at a manifest change of things 
that is obvious to popular notice are then (in a spirit 
of contemplation sufficiently dull) distinguished by 
these names. For I doubt not but what they mean 
is this; when bodies by motion (of whatever kind it 
be) have advanced so far as to obtain a new form or 
lose the old one (which is a kind of period and comple- 
tion of their course), this is called motion of generation 
or corruption ; but if, the form still remaining, the body 
only acquires quantity and a new dimension, this is 
called motion of augmentation or diminution ; but if 
while the size and confines, or circumference, likewise 
remain, the quality, actions, and passions are changed, 
this is called the motion of alteration ; but if both the 
form and size and quantity remain, and nothing is 
changed but the place, this is expressed by the motion 
of carriage. But all these things, if you examine them 
more deeply and carefully, are the measure of motion, 
and periods or courses and as it were tasks of motions ; 
not real differences ; for they point out what has been 
done, but scarce intimate the manner of doing it. 
Such terms therefore, though necessary for explana- 
tion and suited to logical reasonings, are utterly want- 
ing in natural science. For all these motions are com- 
posed, decomposed, and composed again in manifold 
ways ; whereas, if we would study nature scientifically, 
we must find the way to simpler phenomena. For the 
principles, fountains, causes, and forms of motions, that 
is, the appetites and passions of every kind of matter, 
are the proper objects of philosophy; and therewithal 
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the impressions or impulses of motions, the restraints 
and reluctations, the passages and obstructions, the al- 
ternations and mixtures, the circuits and series; in a 
word, the universal process of motions. For spirited 
disputes, probable arguments, vague speculations, or 
specious opinions, are of little service. But the busi- 
ness is, by proper methods and a course of application 
suitable to nature, to acquire the power of exciting, re- 
straining, increasing, remitting, multiplying, and calm- 
ing and stopping any motion whatever in a matter sus- 
ceptible of it; and thereby to preserve, change, and 
transform bodies. Now those motions are to be chiefly 
inquired, which are simple, primitive, and fundamental, 
whereof the rest are composed. For it is most certain 
that by how much the more simple motions are dis- 
covered, by somuch will the power of man be increased 
and made independent of materials special and pre- 
pared, and strengthened for the production of new 
works. Surely as the words or terms of all languages, 
in an immense variety, are composed of a few simple 
letters, so all the actions and powers of things are 
formed by a few natures and original elements of sim- 
ple motions. And it were shame that men should 
have examined so carefully the tinklings of their own 
voice, and should yet be so ignorant of the voice of 
nature; and as in the early ages (before letters were 
invented), should discern only compound sounds and 
words, not distinguishing the elements and letters. 


\ 
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Vv. 


- ‘That the Quantity of Matter is fixed, and that Change 
takes place without Loss. 


That all things are changed, and that nothing really 
perishes, and that the sum of matter remains exactly 
the same, is sufficiently certain. And as it needed the 
omnipotence of God to create something out of nothing, 
so it requires the same omnipotence to reduce some- 
thing to nothing. Whether this be done by the failure 
of the preserving power, or by act of dissolution, is 
nothing to the purpose; it is enough that the decree 
of the Creator must necessarily intervene. This being 
laid down, in order to prevent abstraction of thought, 
and to show that I do not speak of any fictitious mat- 
ter, I likewise give notice that the matter introduced 
by me is such, and invested with such a nature, of 
which it may be truly said that one body contains more 
of it, and another (though filling the same. measure) 
less. . For example, lead contains more, water less, air 
much less; and this not in an indefinite and uncertain 
proportion, but precisely, so that the difference may be 
exactly calculated, as twice as much, three times as 
much, and the like. And therefore if a man say that 
air may be made from water, or vice versd, that water 
may be made from air, I will listen to him; but if he 
should say that a given quantity of water may be 
turned into the same quantity of air, I will not; for it 
would be the same as saying that something may be 
reduced to nothing. In like manner, on the other 
hand, to say that a given measure of air (for instance, 
a bladder of a certain dimension full of air) may be 
turned into a like measure of water, is the same as 
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saying that something may be made out of nothing. 
From these positions therefore I have now thought 
good to draw three precepts or counsels for use, in 
order that men may deal with nature more skilfully, 
and by that means more successfully. Of these the 
first is that men should frequently call upon nature to 
render her account; that is, when they perceive that a 
body which was before manifest to the sense has escaped 
and disappeared, they should not admit or liquidate the 
account before it has been shown them where the body 
has gone to, and into what it has been received. This, 
as things now are, is done most remissly, and specula- 
tion generally ends with sight, insomuch that men do 
not know what becomes even of such a common thing 
as flame ; for the idea that it is changed into the body 
of air is most erroneous. The second is, that when 
men consider the inexorable necessity there is in the 
nature of matter to sustain itself, and not to turn or 
dissolve into nothing, they should omit no way of vex- 
ing and working it, if they would detect and bring out 
its ultimate operations and powers of resistance. This 
counsel may appear simple enough; who denies it? 
but yet it seems useful, and there is something in it. 
Nevertheless let us, if you please, bestow a little obser- 
vation thereon. Take it then thus. The greatest 
obstacle which a man meets with, either in operating 
or in experimenting, is certainly this, that he can 
scarcely preserve a given mass of matter without dimi- 
nution or increase of quantity, and at the same time 
press and work upon it; but it escapes his ultimate 
force by separation. Now there are two kinds of sep- 
aration: a part of the matter either escapes, as in de- 
coction, or at least withdraws itself, asin cream. The 
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intention therefore of a profound and radical change of 
bodies is no other than this, that matter be by all proper 
methods vexed, and yet both these separations in the 
meantime prevented. For then only does matter suffer 
real constraint, when every way of escape is cut off. 
The third and last is, that men, when they see altera- 
tions made in bodies without any diminution or increase 
of matter, should first get rid of the mistaken idea 
which is so deeply rooted, namely, that alteration is 
caused only by separation; next, they should begin 
carefully and scientifically to distinguish concerning 
alterations, when they are to be referred to separations, 
when only to disorder and a different position of the 
parts without other separation, and when to both. For 
when I take a rough and unripe pear in my hands, 
and squeeze, beat, and work it, and it thereby acquires 
sweetness ; or when amber or a jewel is reduced to an 
extremely fine powder, and thereby loses its colour, I 
do not believe that any considerable part of the matter 
is lost, but only that the parts of the body are placed 
in a new position. It remains to eradicate one error 
from the human mind which is of such power, that 
if it be believed, some of the things I have mentioned 
may be regarded as desperate. For it is a common 
opinion that the spirits of things, when they are raised 
by heat to a more intense degree of tenuity, escape, 
even in the most solid vessels (say silver or glass), 
through some secret pores and passages ; but this is not 
true. For neither air nor spirit, though rarefied by the 
accession of heat, no, nor flame itself, is so ready to 
attenuate itself, that it can seek or make a passage for 
itself through those pores. But as water does not pass 
through a very small hole, so neither does air escape 
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through these pores. For as air is far rarer than water, 
so also such pores are far finer than visible holes ; nor 
would there be any use in compressing air in a close 
vessel if such perspirations were at hand or in its 
power. But the example which they allege is a 
wretched or rather a pitiable one, as are most of the 
speculations of the common philosophy when one comes 
to particulars. For they say that if a lighted piece of 
paper be put into a cup, and the mouth of the cup be 
.at once inverted and held over a vessel of water, the 
water is drawn upwards ; because when the flame and 
the air rarefied by the flame, which had occupied some 
space, have exhaled through the pores of the vessel, 
some body must take their place; and that it is the 
same in cupping-vessels which draw the flesh. Now 
with regard to the succession of the water or the flesh, 
they judge rightly; with regard to the cause which 
precedes it, most unskilfully. For it is not any emis- 
sion of the body which gives the space, but only 
a contraction ; for the body into which flame relapses 
fills a far smaller space than the flame before it was 
extinguished. And hence comes that vacuum which 
requires a succession. And in cupping-glasses this is 
shown most plainly. For when men want them to 
draw more strongly, they touch them with a sponge 
dipped in cold water, that the air within may be con- 
densed by cold and occupy a smaller space. There- 
fore men may be easy on that point, and not trouble 
themselves about the ready escape of the spirits ; since 
it is most certain that even those spirits which they 
often miss, as odours, tastes, and the like, do not always 
escape from the place in which they are confined, but 
are confounded within. 
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VI. 
On Apparent Rest, Consistency, and Fluidity. 


That certain bodies appear at rest and deprived of 
motion, seems correct if applied to the whole or entire 
body, but if to the parts erroneous. For simple and 
absolute rest, both in the parts and the whole, there is 
none ; but that which is thought to be so is the effect 
of some hindrance, prevention and equilibrium of mo- 
tions. For instance, in garden watering-pots, which. 
are pierced full of holes at the bottom, the water (if 
the mouth of the pot be stopped up) does not run out 
at the bottom; and this evidently proceeds from a 
retractive motion, not from a quiescent nature. For 
the water tries to descend, as much as if it had the 
power to do so; but there being nothing at the top of 
the pot to take its place, the water at the bottom is 
drawn back and forcibly detained by the water at the 
top. For if in wrestling the stronger man holds down 
the weaker, so that he cannot move, yet, if the weaker 
still resist with all his strength, the motion of resistance 
is not therefore less, because it does not prevail, and is 
held fast by the stronger motion. Now this which I 
say of false rest, as in innumerable things it is useful 
to be known, so it sheds no small light on the inquiry 
of the nature of solid and liquid, or consistency and 
fluidity. For solids seem to be stationary and at rest 
in their positions, but liquids to move about and be in 
confusion; for you cannot raise a column or other 
statue of water as you can of wood or stone. There- 
fore it is natural to suppose that the upper parts of the 
water strive (by a motion which they call natural) to 
flow downwards ; but that with the parts of wood it is 
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different. This however is not true; as there is the 
same motion downwards in the upper parts of wood as in 
water ; and this would be carried into action, if it were 
not held and drawn back by a more powerful motion. 
Now this is certainly the desire of continuity, or the 
avoidance of separation, which belongs to water as well 
as to wood, but in wood is stronger than the motion of 
gravity, in water weaker. For that even liquids par- 
ticipate in this motion 1s manifest. In bubbles we see 
the water throw itself into thin films of a hemispherical 
form to avoid separation. In droppings we see the 
water, to continue itself, is drawn out and attenuated 
into a fine thread, as long as there is any water to 
succeed ; but if there be a deficiency in the continu- 
ation, then the water forms itself into round drops, 
whereof the diameter is much greater than the pre- 
vious thread. In like manner we see water does not 
readily submit to a very subtle comminution of its 
parts, since it will not of its own natural weight, with- 
out concussion, run out of very fine holes and cracks. 
Whence it is evident that in liquids there is an appe- 
tite of continuity, though a weak one ; whereas on the 
contrary, in solids it is strong, and overpowers the 
natural motion or gravity. For if a man think that in 
a pillar of wood or stone the upper parts do not desire 
to flow downwards, but to support themselves exactly 
in the same state, he will easily correct his mistake by 
observing that pillars or the like, if their height be not 
in proportion to the width of their base, but exceed it, 
cannot stand, but are borne down by their weight ; so 
that very high buildings must incline to a pyramidal 
form, and be narrower towards the top. But what 
that nature is which increases or lessens this desire of 
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continuity will not easily be found on inquiry. It will 
perhaps be suggested that the parts of solids are denser 
and more compact; the parts of liquids rarer and 
looser ; or that liquids have a spirit which is a prin- 
ciple of fluidity that is wanting in solids, and the like. 
But neither of these is in accordance with truth. For 
it is manifest that snow and wax, which may be cut 
and moulded and take impressions, are far rarer than 
quicksilver or melted lead, as is proved in the pro- 
portion of their gravities. But if a man still insist that 
snow or wax, though rarer (in the whole) than quick- 
silver, may yet have closer and more compact parts ; 
but that because their bodies are spongy, and have 
many cavities, and admit the air, they are therefore in 
the whole lighter ; as is the case in the pumice-stone, 
which in proportion to its size may perhaps be lighter 
than wood, yet if both be reduced to powder, the pow- 
der of pumice-stone will be heavier than that of wood, 
because it has now lost its cavities; his observations 
and objections are good. But what will they say to 
melted snow and wax, where the cavities are already 
filled up ? or what to the bodies of gums, mastich, and 
the like, which have not these manifest cavities, and 
yet are lighter than many fluids? Now what they 
allege of the spirit, the power and force whereof make 
things flow, is certainly at first sight probable, and 
familiar to common notions; but in reality it is more 
difficult and erroneous, as being not only not supported 
by reason, but almost opposed to it. For this spirit 
they talk of does in fact-(though it may appear strange) 
produce consistency, and not fluidity. And this is ex- 
cellently shown in the instance of snow, which though 
a body compounded of water and air, and though air 
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and water separate are fluids, yet acquires consistency 
by mixture. But if a man object that this may per- 
haps proceed from a condensation of the watery part 
by cold, and not from the interposition of the air, he 
may correct his opinion by observing that foam also is 
a body like snow, which yet is no way condensed by 
cold. But if he still urge that in foam hkewise con- 
densation proceeds not from cold, but from agitation 
and percussion, let him look at the boys who, out of a 
little air breathed through a pipe or tube, and water 
mixed with a little soap, to make it more tenacious, 
raise a wonderful tower-like fabric of bubbles. But 
the fact is that bodies, at the touch of a body that is 
friendly or similar, resolve and open themselves ; but 
at the touch of an unfriendly body they shrink up and 
gather themselves together. And hence the apposition 
of an alien body is the cause of consistency. ‘Thus we 
see that when oil is mixed with water, the transparency 
which existed before both in the oil and the water is to 
a certain extent lost. On the other hand, we see that 
paper moistened with water resolves itself and loses its 
consistency (which before by reason of the air in its 
pores was strong); but moistened with oil it does it 
less, because oil agrees less with paper. The same 
likewise we see in sugar and like bodies, which relax 
themselves to receive water or wine, and that not only 
when the liquids press upon them, but they likewise 
suck and draw up the liquids themselves. 


Vil. 
On the Consent between Sensible and Insensible Bodies. 
The passions of bodies which have sense, and of 


bodies without sense, have a great correspondence, 
VOL. X. 20 
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except that a sensible body has also a spirit. For the 
pupil of the eye is like a looking-glass, or water, and 
receives and reflects the images of light and visible 
bodies in the same manner. The organ of hearing has 
a conformity with an obstruction in a cave, from which 
the voice and sound is best re-echoed. The attraction 
of things inanimate, and again the horrors and aversions 
(I speak of such as are proper and peculiar) in ani- 
mals, correspond to the sense of smell and pleasing and 
disagreeable odours. In the taste and touch we find 
every kind either of violence on the one hand or of 
gentle and friendly insinuation on the other which can 
happen in inanimate bodies, with all the configurations 
of these same passions, expressed and interpreted. _ For 
in dead bodies compressions, extensions, corrosions, 
separations, and the like are concealed in their process, 
and only perceived in their manifest effects. But in 
animals they are performed with a sensation of pain, 
according to the different kind and character of the 
violence, the spirit pervading everything. And from 
this principle is derived the knowledge whether any 
animal may possibly have some other sense besides 
those observed; and how many, and what kind of 
senses there may be in the whole race of animals. 
For a just distinction of the passions of matter will 
give the number of senses, provided only that the 
requisite organs be supplied, and the spirit be added. 


VIII. 


On Violent Motion, that it 1s the flight and dispersion of 
the parts of a thing from pressure, though not visible. 


Violent motion (as they call it), whereby projectiles, 
as stones, arrows, bullets, and the like, fly through the 


~ 
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air, is about the commonest of all motions. And yet 
in the observation and inquisition hereof men have 
shown a strange supineness and negligence; nor is it 
a small loss that is entailed by miscarriage in the inves- 
tigation of the nature and power of this motion ; seeing 
it is of use in infinite ways, and as the life and soul of 
artillery, engines, and the whole business of mechanics. 
Now most inquirers, when they have pronounced this 
motion to be violent, and distinguished it from natural 
motion, think they have done. And it is indeed the 
peculiar manner and discipline of Aristotle and his 
school, to teach men what to say, not what to think ; 
and how to discharge themselves by affirming or deny- 
ing, not how to explain and satisfy themselves in 
thought. Others use a little more diligence, and tak- 
ing up the position that two bodies cannot be in the 
“same place, conclude that the stronger impels, and the 
weaker gives way; that this giving way or flight, if 
the force applied be small, does not continue after the 
cessation of the first impulse, as in protrusion ; but 
that if the force be great, it continues for a time even 
after the removal of the impelling body, till it is grad- 
ually diminished, as in throwing. And these again, 
after another inveterate habit of the same school, catch 
at the beginnings of things, but do not trouble them- 
selves about their process and end; as if every begin- 
ning implied the rest; and hence, in a kind of prema- 
ture impatience, they break off the inquiry. For upon 
the point that bodies yield at the instant of the stroke, 
they have something to say; but why, after the im- 
pelling body has been removed, and the necessity for 
the disarrangement of the bodies has thereby abso- 
lutely ceased, the motion should still continue, they say 
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nothing, nor do they clearly understand themselves. 
Others, more diligent and perseverant in inquiry, hav- 
ing observed the power of the air in winds, and the 
like, which is so great that it can even blow down trees 
and towers, imagined that the force which carries and 
accompanies projectiles after the first impulse should 
be attributed to the air collecting itself and rushing in 
behind the body moved, by which force the body is 
carried forward like a ship in the water. And these 
certainly keep to the point, and carry their speculation 
to its issue; yet they fail of the truth. Now the case 
is really this. The principal motion seems to be in the 
parts of the body projected, which being too subtle to 
be perceived by the eye, and men not being attentive 
enough but passing the matter by with a light obser- 
vation, is not observed. But to an accurate observer 
it is manifest that hard bodies are most impatient of 
pressure, and have, as it were, a very acute perception 
thereof; so that when forced ever so little out of their 
natural position, they strive with great velocity to free 
themselves and return to their former state. And to 
do this, all the parts, commencing with the part struck, 
thrust and press one another forward, just like an ex- 
ternal force ; which produces a continuous and intense 
(though invisible) trepidation and commotion of the 
parts. And this we see in glass, sugar, and brittle 
things of the like nature; which, if they be cut or 
divided with any sharp iron instrument, directly and 
almost instantaneously break to pieces in other places 
untouched by the stroke of the mstrument; which 
plainly proves that the motion of pressure is communi- 
cated to the neighbouring parts; which motion, work- 
ing all round, and making trial everywhere, causes 
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fracture in that part, where from the predisposition of 
the body the union was weakest; and yet this very 
motion, while it disturbs and penetrates every part, 
does not show itself to the eye until there is an open 
fracture or solution of continuity. Again, we see ifa 
piece of iron wire, or a stick, or a quill (or such like 
bodies as are flexible and yet elastic) be bent, and held 
by both ends between the finger and thumb, it imme- 
diately leaps away. Now the cause of this motion is 
proved manifestly not to lie in the extreme parts of the 
body, which are held fast by the fingers; but in the 
middle, which bears the violence; to relieve which this 
motion is set at work. But in this example it plainly 
appears that the cause of motion they derive from the 
impulse of the air is excluded; for there is no percus- 
sion to set the air in action. And this is also shown in 
the trivial experiment of squeezing a fresh and slip- 
pery plum-stone between the fingers, gradually increas- 
ing the pressure, and so shooting it out. For in this 
example likewise, compression takes the place of per- 
cussion. But the most evident effect of this motion is 
seen in the perpetual revolutions or rotations of pro- 
jectiles in their flight; for they go forward, but their 
progress is in spiral lines, —that is, revolving as they 
go. And certainly I have felt some doubt as to this 
spiral motion, so rapid as it is and yet so free and as it 
were familiar to things, whether it did not depend on 
some higher principle. But I think the cause of this 
effect is the same that I am now speaking of, and no 
other. -For pressure of a body at once excites a mo- 
tion in the parts or particles to extricate and free them- 
selves in any way they can. And hence the body is 
not only driven in a straight line, and so flies forward ; 
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but it tries all round, and therefore revolves; for both 
motions help to set it free. And in solid bodies this is 
something subtle and abstruse ; in soft bodies it is evi- 
dent, and almost palpable. For as wax or lead, and 
similar soft bodies, on being struck with a hammer, 
give way not only forwards, but on all sides; so hard 
or resisting bodies fly both in a right line and round 
about. For the corporeal yielding in soft bodies and 
the local yielding in hard proceed on the same prin- 
ciple ; and it is in the change of shape of a soft body 
that we can best perceive what the passion of a hard 
body is when it escapes and flies. Meantime, I would 
not be understood to deny that, besides this motion 
(which is the principal thing), some part of the work 
is also to be attributed to the conveyance of the air, by 
which the principal motion may be assisted, impeded, 
turned, and directed. For of this too the power is not 
inconsiderable. And this explanation of violent and 
mechanical motion (which has hitherto escaped obser- 


vation) is as the fountain of practical operation. 
N“ 


IX. 


On the cause of Motion in Fire-arms, that it has only been 
inquired in part, and that not the principal one. 


The cause of fire-arms, and the explanation of so 
powerful and noble a motion is imperfect, and deficient 
in the most important part. For they say that gun- 
powder, when converted into flame and rarefied, dilates 
itself, and fills a larger space ; and hence follows, — as 
otherwise either two bodies would be in one place, or 
there would be a penetration of dimensions, or the form 
of the element would be destroyed, or the situation of 
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the parts would be contrary to the nature of the whole 
(for these are the phrases used),—the expulsion or 
breaking out of the opposing body. And there is some- 
thing in what they say. For this appetite and passion 
of matter has likewise some part in this kind of motion. 
Nevertheless they are wrong in too hastily referring 
the matter to this necessity of dilatation of the body, 
without distinctly considering that which in nature pre- 
cedes. For that the body of the powder after it is 
turned into flame should occupy a larger space, is in- 
deed necessary; but that the body of the powder 
should catch flame, and that too with such rapidity, 
is not so, but depends on the preceding conflict and 
relation of motions with one another. For no doubt 
but that the solid and heavy body, which is driven out 
or removed by a motion of this kind, resists sedulously 
before it gives way; and if it be stronger it gains the 
victory ; that is, the flame does not drive out the bullet, 
but the bullet smothers the flame. Therefore if in 
place of gunpowder you take sulphur, camphor, or like 
things, which themselves soon catch fire, and if (since 
compactness of bodies is an impediment to kindling) 
you make them up into grains of powder mixed with 
some portion of the ash of juniper, or some other very 
combustible wood, yet (if there be no nitre) that rapid 
and powerful motion will not follow, but the motion of 
kindling will be hindered and restrained by the mass 
of the resisting body, and will not develop itself or 
take effect. But the truth of the matter is this. You 
will find that the motion here inquired is double and 
compound. For besides the motion of kindling, which 
is principally in the sulphur of the powder, there is an- 
other stronger and more violent. This proceeds from 
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the crude and watery spirit, produced mostly from the 
nitre, and in some degree from the charcoal of willow- 
wood, which is not only expanded (as vapours usually 
are by heat), but also (which is the chief point) flies 
and bursts away from the heat and inflammation with 
the utmost rapidity and violence, and thereby likewise 
makes a passage and opening for the inflammation. 
We see some rudiments of this motion in the crackling 
of dry leaves of laurel or ivy when they are put on the 
fire ; and still more in salt, which more resembles the 
nature of the thing here inquired. Something like it 
also we often see in wet tallow-candles and the flatulent 
flames of green wood. But it is especially visible in 
quicksilver, which is an exceedingly crude body, and 
like mineral water, the force whereof (if it be vexed 
by fire and prevented from escaping) is not much less 
than that of gunpowder. Therefore men should be 
admonished and entreated by this example, not to seize 
some one point in the inquisition of causes and there- 
upon lightly pronounce, but to look about them, and 
fix their considerations stronger and deeper. 


xX. 


On the Dissimilarity between Celestial and Sublunary 
Bodies with regard to eternity and mutability ; that 
at 1s not verified. 


The common idea that the universe is rightly di- 
vided and distinguished as it were by globes, so that 
there 1s one system of celestial and another of sub- 
lunary bodies, seems to have been introduced not with- 
out reason, if only it be held with moderation. For 
no doubt but that the regions above and below the 
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lunar orb, together with the bodies contained therein, 
differ much and greatly. And yet this is not more 
certain than that the bodies of both globes have com- 
mon inclinations, passions, and motions. We should 
therefore follow the unity of nature, and rather dis- 
tinguish than sever such things, and not make a breach 
in the contemplation of them. But what is further 
held, — that celestial bodies do not suffer changes, 
while sublunary or, as they call them, elementary bod- 
ies do; that the matter of the latter is like a harlot, 
always seeking after new forms, while that of the 
former is like a matron, delighting in a wedlock con- 
stant and undefiled, — seems a weak and popular opin- 
ion, arising out of spperficial appearances and supersti- 
tion. To me indeed it appears to be untenable and with- 
out foundation on both sides. For neither is heaven 
indued with that eternity which they suppose nor the 
earth with that mutability. For with regard to the 
heaven, we may not conclude that there are no changes 
there, because there are none which we can see; for 
the sight is defeated both by subtlety of the body and 
distance of place. For there are manifestly various 
changes of the air, as in heat, cold, odours and sounds, 
which are not subject to sight. And I suppose that if 
the eye were placed in the moon’s orb, it would not be 
able at such a distance to see what was going on here, 
and all the motions and changes of machines, animals, _ 
plants, and the like (which by reason of the distance are 
not as big as the smallest mite), on the surface of the 
earth. But that in bodies of so great size and magnitude 
as by the bulk of their dimensions to overcome such a 
distance and reach the eye, changes do take place with- 
in the heavenly regions, is sufficiently proved by some 
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comets; I mean those which have preserved a certain 
and constant configuration with the fixed stars; like that 
which in our day appeared in Cassiopea. But with re- 
gard to the earth, when we have penetrated into the in- 
terior, and got through that crust and composition which 
is found on the surface and in the parts next it, there 
seems a perpetuity there also, like that supposed to 
exist in the heavens. For doubtless if the earth were 
subject to changes far within, the consequence of those 
changes would even in this region which we inhabit 
produce greater accidents than we see take place. Cer- 
tainly most of the earthquakes and eruptions of water 
or fire do not rise from any great depth, but close at 
hand ; seeing that they occupy a small part of the sur- 
face. For the wider the district and region such ac- 
cidents extend over on the face of the earth, the deeper 
must we suppose their roots or sources to descend into 
its bowels. Therefore the greater earthquakes (greater 
I mean in extent, not in violence), which happen sel- 
dom, may be rightly compared to the comets of which 
I spoke, that are themselves likewise uncommon; so 
that it is true, as I said at first, that between the heav- 
ens and the earth, as regards constancy and change, 
there is no great difference. But if any one be moved 
by the apparent equability and certainty of motion in 
the heavenly bodies, as being the inseparable compan- 
ion of eternity ; look at the ocean, which in its ebb and 
flow exhibits a constancy almost, as regular. Lastly, if 
a man still urge, that yet it cannot be denied but that 
on the surface of the earth itself and the parts next 
thereto there are innumerable changes ; in the heavens 
not so; —I would answer, first that Ido not mean that 
they are equal in everything ; and yet, secondly, that 
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if we take the regions which they call the upper and 
middle region of the air for the surface or inner coat 
of the heavens, in the same manner as we take this 
region here in which animals, plants, and minerals are 
contained, for the surface or outer coat of the earth, 
we shall find there also various and multiform genera- 
tions and changes. Therefore almost all tumult, con- 
flict, and disorder seem to have place only in the con- 
fines of heaven and earth. As it is in civil affairs, 
wherein it commonly happens that the border country 
of two kingdoms is harassed by continual incursions and 
violence, while the interior of both kingdoms enjoys 
peace, security, and profound tranquillity. Nor will 
any one object to this opinion, if he consider it rightly, 
on the ground of religion. For it was only heathen 
arrogance that endowed the heaven with this preroga- 
tive of being incorruptible; whereas the Holy Scrip- 
tures assign eternity and corruption to heaven and earth 
alike, though not to each an equal glory and vener- 
ation. For if we read, ‘that the sun and moon are 
faithful and eternal witnesses in the heaven,’ we read 
likewise that “ generations pass away, but the earth 
remaineth for ever.”’ But that both are transitory is 
implied in one oracle, namely, “ heaven and earth shall 
pass away, but the word of the Lord shall not pass 
away.” And these things I have spoken not out of 
zeal to introduce a new opinion, but because I foresee, 
not without experience, but instructed by example, that 
these fabulous divorces and distinctions of things and 
regions, beyond what truth admits of, will be a great 
obstacle to true philosophy and the contemplation of 
nature. 


ON THE 


EBB AND FLOW OF THE SEA. 


ON THE 


EBB AND FLOW OF THE SEA. 


Te consideration of the causes of the ebb and flow 
of the sea, attempted by the ancients and afterwards 
dropped, taken up again by the moderns and yet by 
variety of opinions rather unsettled than discussed, is 
commonly by a light conjecture referred to the moon, 
by reason of some correspondence, between the motion 
of the tides and that of the moon. But yet if we look 
more closely we shall find some vestiges of truth which 
may lead to greater certainty. ‘Therefore that there 
may be no confusion, we must first distinguish the mo- 
tions of the sea, which, though some have very incon- 
siderately multiplied them, are in reality only five in 
number; whereof one is a kind of anomalous motion, 
the others constant. Let the first motion be set down 
as that wandering and various motion of the currents 
(as they call them). The second as that great motion 
of the ocean every six hours, by which the waters 
alternately approach and retire from the shore twice a 
day ; not exactly, but with such a difference as makes 
the period of revolution a month. The third as the 
monthly motion itself, being no other than the restora- 
tion of the daily motion (before mentioned) to the same 
times. The fourth as the half-monthly motion, where- 
by the tides are increased more at the new and full 
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granted, that this motion concerning which we are in- 
quiring be one of these two, — either a motion of ris- 
ing and falling of the waters, or a motion of progres- 
sion. Now by motion of rising and falling I mean such 
motion as is found in boiling water, which rises up in 
the boiler and then sinks again; whereas by progres- 
sive motion I mean such as is found in water carried 
in a basin, which runs from one side up against the 
other. But that this motion is not of the first kind 
appears principally from this, that in the different parts 
of the world tides vary in point of time ; so that in some 
places there is a flow and increase, when elsewhere 
there is an ebb and decrease. Now, if waters did not 
move from place to place but boiled up from the bottom, 
they ought to rise and fall everywhere at once. For we 
see that those two other motions, the half-monthly and 
the half-yearly, act and operate over the whole world at 
the same time. For the flow of the tide is increased 
everywhere at the equinox, not in some places at the 
equinox and in others at the tropics; and so it is with 
the half-monthly motion. For the tide is highest at the 
new moon everywhere, and at the quarter nowhere. 
In these two motions therefore the waters really 
seem plainly to rise and fall, and to have, as it were, 
their apogees and perigees like the celestial bodies. 
Now, in the ebb and flow of the sea, of which I am 
speaking, it is quite the contrary ; which is the surest 
sign of motion in progression. Besides, if the flow of 
the tide be set down as a rising, we must observe some- 
what more carefully how this rising is caused. For the 
swelling must be caused either by an increase in the 
quantity of water, or by an extension or rarefaction of 
the water in the same quantity, or by a simple lifting 
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up in the same quantity and the same body. But this 
third cause is to be absolutely rejected. For if the 
water be lifted up as it is, there must of necessity be 
a vacuum between the ground and the bottom of the 
water, since there is no body to take its place. And if 
there is a fresh body of water, it must emanate and 
spring from the earth. But if it be only an extension, 
that will be caused either by a solution into a rarer 
body, or by a desire of approaching some other body, 
which, as it were, summons out and attracts the water 
and raises it up. And certainly this, whether it be 
ebullition or rarefaction, or agreement of the waters 
with some one of the higher bodies, does not appear 
incredible, if it be in a moderate quantity, and a toler- 
able length of time likewise be allowed for the swelling 
or increase of the water to collect and rise. There- 
fore the excess of water observable between the ordi- 
nary tide and the half-monthly which is fuller, or even 
the half-yearly which is fullest of all, — seeing that it 
is not greater than the difference between the flow and 
ebb, and has likewise a long enough interval to make 
this increase gradually, —is nothing contrary to reason. 
But that so great a mass of water should burst forth, 
as to account for the difference between the ebb and 
flow ; and that this should be done so quickly, namely, 
twice a day ; as if the earth, according to that foolish 
conceit of Apollonius, were taking respiration, and 
breathing out water every six hours and then taking 
it in again ; is a very great difficulty. And let no one 
be influenced by the trifling experiment, that some 
wells in some places are said to have a correspondence 
with the ebb and flow of the sea; whence one might 
suspect that the waters inclosed in the cavities of the 
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earth boil up in a like manner; in which case the 
swelling could not be well referred to the progressive 
motion of the waters. For the answer is easy, that 
the coming in of the tide may close up and fill many 
hollows and loose places of the earth, turn the sub- 
terraneous waters, and beat back the inclosed air ; 
which in a continued succession may raise up the wa- 
ters of such wells by simple protrusion. Therefore 
this does not happen in all wells, nor indeed in many ; 
which should be the case if it were the nature of the 
universal mass of waters to rise and fall by-turns, and 
to correspond with the tide of the sea. But on the 
contrary, it is so extraordinary as almost to be regarded 
as a miracle; because (no doubt) such openings and 
passages extending from wells to the sea are very seldom 
found without some stoppage or impediment. And it 
is not out of the way to mention what some say, that 
in deep mines near the sea the air becomes so thick 
on the flow of the tide as to threaten suffocation ; from 
which it would appear not that the waters boil up 
(there being none seen), but that the air is driven 
‘ back. But indeed there is another experiment which 
is not to be despised, but is of great weight, and by all 
means deserves an answer; namely, that it has been 
found by careful observation (not accidentally noticed, 
but purposely inquired and discovered) that the tide 
ebbs on the opposite coasts of Europe and Florida at 
the same time, and that it does not leave the coast of 
Europe when it moves to that of Florida, like water 
stirred in a basin (which I spoke of before), but that 
it plainly rises and falls on both coasts at the same time. 
But the solution of this objection will clearly appear 
in the observations I shall make presently on the course 
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and progression of the ocean. Now the sum of the 
matter is this, that the waters which set out from the 
Indian Ocean, being obstructed by the opposition of 
the old and new worlds, are driven through the Atlan- 
tic from south to north; so no wonder that they ap- 
proach equally at the same time to both shores, as 
waters use to do which are driven by the sea into the 
mouths and channels of rivers, wherein it is most evi- 
dent that the motion of the sea is progressive with re- 
spect to the river, and yet overflows the opposite shores 
both at the same time. This however I candidly ad- 
mit, as my manner is, and I would have men attend 
and remember it; if on experience it be found that 
it is high water on the coasts of Peru and China at the 
same time as on the above-mentioned coasts of Europe 
and Florida, my opinion that the ebb and flow of the - 
sea 1S a progressive motion must be given up. For 
if it be high water at the same time on the opposite 
shores both of the Southern ocean and the Atlantic, 
there are no other shores left in the world where there 
can be at the same time a corresponding ebb. But on 
the result of an appeal to experience (to which I have 
submitted the cause) in this matter, I feel tolerably 
secure. For I am plainly of opinion that, if we knew 
how the case stands all over the world, we should find 
that the arrangement is fair enough, and that there is 
at any given hour an ebb in some parts of the globe 
equal to the flow in others. Wherefore, from what 
has been said, let this motion of ebb and flow be set 
down as a progressive motion. 


Next comes the inquiry, from what cause, and by 
what correspondence of things this motion of the ebb 
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and flow arises and exhibits itself? For all the greater 
motions (if they be likewise regular and constant) are 
not solitary or (to use an astronomical term) ferine, but 
have in the nature of things some with which they cor- 
respond. And therefore these motions—both the half- 
monthly motion of increase and the monthly motion of 
restoration — appear to correspond with the motion of 
the moon; the half-yearly! or equinoctial motion, with 
that of the sun; and likewise the risings and fallings 
of the waters with the apogees and perigees of the 
heavenly bodies. Yet it will not immediately follow 
(and we would have men observe this) that things 
which correspond in the course and periods of ‘time, or 
even in the manner of ‘carriage, are in their nature 
subordinate, and the cause one of the other. For I do 
not go so far as to assert that the motions of the moon 
or sun are set down as the causes of the inferior mo- 
tions which are analogous to them, or that the sun and 
moon (as is commonly said) have dominion over those 
motions of the sea (though such thoughts easily find 
entrance into men’s minds by reason of their venera- 
tion for the heavenly bodies) ; indeed in that very half- 
monthly motion Cif rightly observed) it would be a 
very strange and novel kind of obedience, for the tides 
at the new and full moon to be affected in the same 
way, while the moon is affected in opposite ways; and 
many other things might be adduced which would 
destroy these fancies about dominations, and lead us 
rather to conclude that these correspondences arise 
out of the universal passions of matter, and the pri- 
mary combinations of things, not as if one were gov- 
_erned by the other, but that both emanate from the 
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same origins and fellow causes. Nevertheless (how- 
ever it be) what I have said remains true, that na- 
ture delights in correspondences, and scarce admits 
anything unique or solitary. We must see therefore 
with respect to the six hours’ motion of the ebb and 
flow of the sea, with what other motions it is found 
to agree and correspond. And first, we must inquire 
respecting the moon, how this motion sorts and com- 
bines with the moon. Now we do not find that there 
is any resemblance, except in the case of the monthly 
restoration; for the six-hourly course (whereof I am 
now inquiring) has no agreement with the monthly ; 
nor again is the flow of the sea found to follow any of 
the conditions of the moon. For whether the moon 
be in her increase or wane, whether under the earth 
or above it, whether elevated high or low above the 
horizon, or whether situated in the meridian or else- 
where, in none of these instances has the ebb and flow 
of the sea any correspondence. 
Therefore dismissing the moon let us inquire of 
other correspondences. Now of all celestial motions 
the diurnal is plainly the shortest, and accomplished in 
the least time (namely, in the space of twenty-four 
hours). It is natural therefore to refer this motion 
whereof we are inquiring (which is still shorter than 
the diurnal motion by three fourths) to that motion 
among the celestial bodies which is shortest; but this 
does not press the matter. What weighs more with 
me, is that this motion is so distributed as to corre- 
spond to the divisions of the diurnal motion; so that 
although the motion of the waters is almost infinitely 
slower than the dturnal motion, it is yet commensur- 
able with it. For six hours is a quarter of the diurnal 
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motion, and six hours is (as I have said) the time of 
this motion of the sea, with a difference coinciding 
with the measure of the moon’s motion. Of this 
therefore I am fully persuaded, and take it almost for 
an oracle, that this motion is of the same kind as the 
diurnal motion. Taking therefore this as a foundation, 
I shall proceed to inquire of the rest; and I judge that 
the whole matter may be. resolved by three inquiries. 
First, does this diurnal motion confine itself to the 
limits of the heaven, or does it descend and reach 
lower bodies? Secondly, do the seas move regularly 
from east to west as the heavens do? Thirdly, whence 
and in what manner proceeds the reciprocation of the 
tides every six hours, coinciding with a fourth part of 
the diurnal motion, though with a difference coinciding 
with the motion of the moon? With regard to the 
first inquiry, I judge that the motion of rotation or 
conversion from east to west is not properly a celestial 
but quite a cosmical motion; a motion primarily be- 
longing to the great fluids, and found from the sum- 
mits of heaven to the depths of the water; the inclina- 
tion being always the same, though the degrees of 
velocity vary greatly; varying, however, in a regular 
order, so that the swiftness of the motion diminishes 
the nearer the bodies approach the earth. Now in the 
first place that this motion is not terminated with the 
heaven, may be probably inferred from the fact that it 
prevails in full vigour through such an immense depth 
of heaven as that which lies between the starry heaven 
and the moon (a space much larger than that between 
the moon and the earth), decreasing regularly all the 
way; whence it is not hkely that nature should throw 
off suddenly and at once a correspondence of this kind, 
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which has been continued with a gradual abatement 
for such an immense distance. That this is the case 
in celestial bodies is proved by two inconveniences 
which would otherwise follow. For as it is manifest 
to the sense that the planets perform a diurnal motion, 
we must necessarily, unless this motion be set down as 
natural and proper to all planets, take refuge either in 
the violence of the primum mobile, which is directly 
contrary to nature, or in the rotation of the earth, —a 
supposition arbitrary enough, as far as physical reasons 
are concerned. In the heavens therefore the thing is 
so. And leaving the heavens, this motion is further 
seen most plainly in the lower comets, which, though 
they are lower than the moon, yet evidently revolve 
from east to west. For though they have their own 
solitary and irregular motions, yet in the performance 
thereof they still participate in the motion of the ether, 
and move in the same direction. They do not com- 
monly keep within the tropics, and have no regular 
spirals, but run out sometimes towards the poles; but 
nevertheless they revolve in order from east to west. 
And this motion of theirs, though greatly diminished 
(since the nearer they approach to the earth the 
smaller are the circles in which they revolve, and the 
slower is the motion), still remains vigorous, so that it 
can overcome great distances in a short time. For 
these comets move round the whole circumference 
both of the earth and the lower air in the space of 
about four and twenty hours, with one or two hours 
over. But when descending gradually we come to 
those regions on which the earth acts not only by a 
communication of its nature and virtue (which checks 
and quiets the circular motion), but likewise by a 
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material infusion of the particles of its substance in 
thick vapours and exhalations, this motion is im- 
mensely deadened and almost collapses; and yet it is 
not thereby completely exhausted and stopped, but 
remains in a languid and as it were latent state. For 
it is now acknowledged that in sailing within the trop- 
ics, where from the openness of the sea the motion of 
the air is best perceived, and where the air itself (like 
the heaven) revolves in larger circles and therefore 
with greater velocity, there is found a constant and 
perpetual breeze blowing from east to west; so that 
they who want a west wind often seek for it and find 
it without the tropics! It appears therefore that this 
motion is not extinguished even in the lowest air; only 
it now becomes sluggish and feeble ; so that it is scarce 
felt without the tropics. And yet even outside the 
tropics here in Europe, when the sky is calm and 
clear, there is observed at sea a certain breeze follow- 
ing the sun, which is of the same kind. And we may 
also suspect that what we experience here in Europe, 
where the east wind is keen and drying, whereas on 
the other hand the west is genial and moist, does not 
only depend on this— that with us the former blows 
from the land, the latter from the sea; but likewise on 
this, that the east wind, being in the same direction as 
the proper motion of the air, stimulates and irritates 
that motion, and thereby dissipates and rarefies the air. 
The west wind, on the other hand, blowing contrary 
to the motion of the air, turns the air back upon itself, 
and thereby thickens it. Neither is that common 
observation to be despised, that the higher clouds gen- 
erally move from east to west when contrary winds 
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are at the same time blowing on the earth. And if 
this is not always the case, the reason is that there are 
sometimes contrary winds blowing, some above and 
others below ; and those that blow above (if they be 
opposite) disturb the proper motion of the air. And 
therefore that this motion is not confined within the 
limits of the heaven is sufficiently clear. 


Next in order is the second inquiry; namely, wheth- 
er the waters move regularly and naturally from east 
to west ? meaning by waters those collections or masses 
of water, which form portions of nature large enough 
to have a correspondence with the fabric and structure 
of the universe. And I am clearly of opinion that the 
same motion belongs to this mass of waters and exists 
in it, but that it is slower than in the air, though by 
reason of the grossness of the body it is more visible 
and apparent. Out of many experiments therefore 
which might be brought to prove this, I shall for the 
present content myself with three, but those ample 
and eminent, which demonstrate that this is the fact. 
The first is that there is found a manifest motion and 
flow of waters from the Indian Ocean to the Atlantic, 
and that swifter and stronger towards the Straits of 
Magellan, where there is an outlet to the west; and 
also a great motion in the opposite part of the world 
from the German Ocean into the British Channel. 
And these courses of water manifestly revolve from 
east to west. Wherein it is to be especially observed, 
that in these two places only the seas are open and can 
perform a complete circle ; whereas on the contrary in 
the middle regions of the world they are cut off by 
the two obstacles of the Old and New World, and 
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driven (as into the mouths of rivers) into the two 
channels of the Atlantic and Southern Ocean, which 
stretch from north to south, and therefore do not inter- 
fere with the order of motion from east to west. The 
true motion therefore of the waters is most properly 
taken from these extremities of the world which I have 
mentioned, where they are not obstructed, but pass 
through. This is the first experiment. The second is 
as follows: — 

Supposing that the tide at the mouth of the Straits 
of Gibraltar comes in at a certain hour, it is plain that 
it must come in later at Cape St. Vincent than at the 
Straits ; later at Cape Finisterre than at Cape St. Vin- 
cent; later at Ile de Ré than at Cape Finisterre ; later 
at Noirmoutier Cinsulam Hechas) than at Ile de Ré; 
later at the mouth of the English Channel than at 
Noirmoutiey ; later on the coast of Normandy than at 
the entrance of the Channel. And so far it is regular; 
but at Gravelines the order is completely changed 
(and that with a great leap), the tide coming in at 
the same time as at the mouth of the Straits of Gib- 
raltar. And this second experiment I refer to the 
first. Tor I conceive (as I before said) that in the 
Indian and Northern Oceans the proper course of the 
water from east to west is open and perfect ; whereas 
in the channels of the Atlantic and South Sea it is 
straitened, thwarted, and repelled by the opposition of 
land, which on both sides stretches along from north 
to south, and gives no free outlet to the waters, except 
towards the extremities. But this compulsion of the 
waters from the Indian Sea to the north, and that from 
the German Ocean to the south, differ immensely in 
extent by reason of the different force and quantity of 
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the waters. And hence all the Atlantic Ocean as far 
as the British Channel yields to the force of the Indian 
Ocean ; while only the upper part, namely that which 
lies towards Denmark and Norway, yields to that of 
the North Sea. Now this must be so. For the two 
great islands of the Old and New World are by shape 
and position broad at the north and pointed at the 
south ; so that the seas towards the south occupy a 
large space, but the seas towards the north (at the 
back of Europe, Asia, and America) a small one. 
Therefore this great mass of waters, which comes from 
the Indian Ocean and is driven back into the Atlantic, 
is able to force and push on the course of the waters 
by a continued succession towards the British Channel, 
which is a succession towards the north. But that far 
smaller portion of waters which comes from the North 
Sea, and has likewise almost a free outlet in its own 
course towards the west at the back of America, can- 
not drive the course of the waters towards the south 
except at the point I have mentioned, about the Brit- 
ish Channel. Now it needs must be that between 
these opposite motions there 1s some point where they 
meet in conflict, and where the order of the coming in 
of the tide is at once changed; as we said happened 
about Gravelines, which is the point where the cur- 
rents of the Indian and Northern Sea meet. And 
that there is a kind of eddy from the contrary tides 
about Holland has been observed by many, not only 
from the inversion of the order of the hours of high 
water (which I have mentioned), but likewise from 
particular and visible experiment. But if this be so, it 
returns to this; that it must needs be that the further 
the parts and coasts of the Atlantic stretch southward 
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and approach the Indian Ocean, the earlier does the 
‘flow of the tide become in point of precedence, inas- 
much as it arises from the proper motion of the Indian 
Sea; but the further they reach to the north (up to 
the common point, where they are repelled by the 
contrary stream of the Northern Sea), the later in 
subsequence. But that this is so, that experiment of 
the progression from the Straits of Gibraltar to the 
British Channel plainly shows. Wherefore I judge 
likewise that it is high water earlier about the coast of 
Africa than about the Straits of Gibraltar; and revers- 
ing the order, that it is earlier about Norway than 
about Sweden; but this I have not ascertained by 
experiment or history. The third experiment is as 
follows : — 

Seas shut in on one side, which are called bays, if 
they tend in their direction from east to west, which 
is in correspondence with the proper motion of the 
waters, have vigorous and strong tides; but if they 
tend in a contrary direction, weak and imperceptible 
ones. For the Red Sea has a very strong tide; and 
the Persian Gulf, which runs more directly to the 
west, a still stronger. But the Mediterranean, which 
is the largest bay in the world, with its parts the Gulfs 
of Lyons and Genoa, the Black Sea, and the Sea of 
Marmora, and likewise the Baltic, which all turn to 
the east, have hardly any, or weak ones. But this 
difference is best displayed in the parts of the Mediter- 
ranean, which as long as they point to the east or bend 
to the north (like those I mentioned before) are quiet 
and without much tide. But when they turn to the 
west, like the Adriatic, they acquire a notable flow. 
To which add, that in the Mediterranean what little 
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ebb there is begins from the ocean, whereas the flow 
begins from the opposite side, so that the water rather 
follows its course from the east than the pouring back 
of the ocean. These three experiments then are all 
I shall at present use with reference to the second. 
inquiry. 

Yet I may add a kind of proof agreeable to the 
things already spoken, but of an abstruser nature ; 
namely, an argument in favour of this motion from 
east to west (which I have attributed to the waters), 
drawn not only from the correspondence of the heav- 
ens (whereof I have already spoken) where this mo- 
tion is in special power and vigour, but likewise from 
the earth, where it seems forthwith to cease; so that 
this tendency or motion is truly cosmical, and pene- 
trates everything from the heights of heaven to the 
depths of the earth. For I understand this rotation 
from east to west to take place (as it is really found 
to do) about the north and south poles. Now the 
diligence of Gilbert has discovered for us most truly 
that all earth and every nature (which we call terres- 
trial) that is not supple but rigid, and as he himself 
calls it robust, has a direction or verticity, latent 
indeed and yet revealing itself in many exquisite 
experiments, towards north and south. Which obser- 
vation I nevertheless limit and correct, by confining 
the assertion to the exterior concretions about the sur- 
face of the earth, and not extending it to the interior 
(for that the earth is a magnet was a notion hastily 
taken up from a very light fancy ; as it is impossible 
that things in the interior of the earth can be like any 
substance exposed to the eye of man; for with us all 
things are relaxed, wrought upon, and softened by the 
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sun and heavenly bodies, so that they cannot corre- 
spond with things situated in a place where such a 
power does not penetrate); but the point with which 
we are now concerned is that the upper incrustations 
or concretions of the earth appear to correspond with 
the rotations of the heaven, air, and water, as far 
as consistent and determinate bodies can correspond 
with liquids and fluids; that is, not that they revolve 
upon poles, but that they direct and turn themselves 
towards poles. For as every revolving orb which 
turns on fixed poles and has no central motion par- 
takes in a way of both a movable and a fixed nature, 
so when by the solid or self-determining nature of the 
body the power of revolving is bound up, the power 
and desire of self-direction still remains and is in- 
creased and united ; so that the direction and verticity 
towards the poles in rigid bodies is the same thing as 
revolving upon the poles in fluid. 


There remains the third inquiry; whence and in 
what manner is that six-hourly reciprocation of the 
tides produced, which coincides with a quarter of the 
diurnal motion, with the above-mentioned difference ? 
To understand this, suppose the whole world to be 
covered with water, as at the deluge. I conceive that 
the waters, being now in a perfect orb, and no way 
obstructed, would continually move every day a certain 
distance from cast to west (not a great one indeed, by 
reason of the wearing out and weakening of this mo- 
tion in the confines of the earth), since they would be 
nowhere obstructed or checked by the opposition of 
land. Suppose, again, the earth to be a single island, 
stretching out lengthways from north to south, that 


“DE FLUXU ET REFLUXU MARIS.” 837 


being the shape and position which most checks and 
obstructs the motion from east to west; I conceive that 
the waters would hold on in their straight and natural 
course for a time, but that afterwards, being driven 
back by that island, they would return in equal inter- 
vals ; so that there would only be one flow and one ebb 
in the course of the day, and about twelve hours would 
be given to each of them. And now suppose (what is 
indeed the fact) the earth to be divided into two islands, 
namely, the Old and New World (for the southern 
continent from its position does not make much differ- 
ence, as neither do Greenland or Nova Zembla), and 
these two islands to extend almost through three zones, 
between which the two oceans, the Atlantic and South- 
ern, flow, but have no passage through except towards 
the poles; I conceive it must needs follow that these 
two obstacles will infuse and communicate the nature 
of a twofold reciprocation to the whole body of the 
water, and thence comes that quarter of the diurnal 
motion ; for that the waters being checked on both 
sides, the ebb and flow of the sea must come twice a 
day, every six hours, there being a double advance 
and likewise a double repercussion. And if these two 
islands were extended in the waters like cylinders or 
columns, with equal dimensions and straight. shores, 
this motion, which now seems confused and obscured 
by reason of the variety of position in sea and land, 
would be easily demonstrated, and would suggest itself 
to anybody. Neither likewise is it difficult to form 
some conjecture of the degree of velocity that may be 
reasonably assigned to this motion of the waters, and 
of the distance it performs in one day. For if (to 
estimate this) you take some of those shores which are 
VOL. X. 22 
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least mountainous or depressed, and are contiguous to 
an open sea, and if you take a measure of the distance 
between high and low water mark, and if you multiply 
this distance by four on account of the four tides a 
day, and again double the product on account of the 
tides at the opposite shores of the same sea, and add 
something more on account of the height of coasts, 
which are always somewhat raised above the level of 
the sea; this calculation will give the distance which a 
globe of water, if it were free from all obstruction and 
always moved in a circular progression round the earth, 
would travel ; and certainly it is not a great one. Now 
with respect to that difference which coincides with the 
moon’s motion, and makes the period a month ; I con- 
ceive it to be due to this: that the time of six hours is 
not the exact measure of reciprocation, as neither is 
the diurnal motion of any of the planets restored ex- 
actly in twenty-four hours; and that of the moon least 
of all. Therefore the measure of the ebb and flow of 
the sea is not a quarter of the motion of the fixed stars, 
which is the motion of twenty-four hours, but a quarter 
of the diurnal motion of the moon. 


Injunctions. 


Inquire whether the time of high water about the 
coast of Africa precedes that about the Straits of Gib- 
raltar. Inquire whether the time of high water about 
Norway precedes that of high water about Sweden ; 
and in like manner whether the latter precedes that 
about Gravelines. 

Inquire whether the time of high water on the coast 
of Brazil precedes the time of high water on the coasts 
of New Spain and Florida. 
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Inquire whether the time of high water on the coast 
of China is not the same, or very nearly the same, as 
the time of high water on the coast of Peru; and also 
as the time of low water on the coasts of Africa and 
Florida. 

Inquire how the time of high water on the coast of | 
Peru differs from that of high water on the coast of 
New Spaih, and particularly of the differences in the 
hours of high water on the two shores of the Isthmus 
of Darien; and again how the time of ‘high water on 
the coast of Peru corresponds to the time of high 
water on the coast of China. 

Inquire of the heights of the tides on different coasts, 
as well as of their times and hours. For though high 
tides are mostly caused by depressions of coasts, yet 
they have some relation likewise to the true motion 
of the sea, according as it is with them or against 
them. 

Inquire of the Caspian Sea (which is a large land- 
locked collection of waters, with no outlet to the ocean) 
to see if it has any ebb and flow, or of what nature it 
is; for my own conjecture is, that the waters of the 
Caspian may have one tide a day, but not two; and 
such that there shall be low water on the eastern 
coasts of that sea, when there is high water on the 
western. 

Inquire whether the higher flood tides at the new 
and full moon, and likewise at the equinoxes, take place 
in different parts of the world at the same time; and 
when I say at the same time, I do not mean the same 
hour (for the hours vary, as I have said, according to 
the progression of the waters along the shore), but the 
same day. 
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Limitations. 

The inquiry is not carried out to a full explanation 
of the correspondence of the monthly motion of the sea 
with the motion of the moon ; as to whether it be the 
effect of subordination, or of a common cause. 


Connections. 


The present inquiry is connected with the inquiry 
whether the earth has a diurnal motion. For if the 
tide be, as it were, the extreme diminution of the 
diurnal motion, it will follow that the globe of the 
earth is immovable, or at least that it moves much 
slower than the waters themselves. 


ON 


PRINCIPLES AND ORIGINS, 


ACCORDING TO THE FABLES OF | 


CUPID AND C&LUM: 


ETC. 


PRINCIPLES AND ORIGINS 


ACCORDING TO THE FABLES OF 


CUPID AND CQLUM: 
ETC. 


THE stories told by the ancients concerning Cupid, 
or Love, cannot all apply to the same person; and 
indeed they themselves make mention of two Cupids, 
very widely differing from one another; one being 
said to be the oldest, the other the youngest of the 
gods. It is of the elder that I am now going to speak. 
They say then that this Love was the most ancient 
of all the gods, and therefore of all things else, except 
Chaos, which they hold to be coeval with him. He is 
without any parent of his own; but himself united 
with Chaos begat the gods and all things. By some 
however it is reported that he came of an egg that was 
laid by Nox. Various attributes are assigned to him: 
as that he is always an infant, blind, naked, winged, 
and an archer. But his principal and peculiar power 
is exercised in uniting bodies; the keys likewise of 
the air, earth, and sea were entrusted to him. Another 
younger Cupid, the son of Venus, is also spoken of, to 
whom the attributes of the elder are transferred, and 
many added of his own. 
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This fable, with the following one respecting Ceelum, 
seems to set forth in the small compass of a parable a 
doctrine concerning the principles of things and the 
origins of the world, not differing in much from the 
philosophy which Democritus held, excepting that it 
appears to be somewhat more severe, sober, and pure. 
For the speculations of that philosopher, acute and 
diligent as he was, could not rest nor keep within 
bounds, nor put a sufficient check and control over 
themselves. And even the opinions which are veiled 
in the parable, though somewhat more correct, are yet 
no better than such as proceed from the intellect left 
to itself and not resting constantly on experience and 
advancing step by step; a fault to which I suppose the 
primitive ages were likewise subject. It must be 
understood however in the first place, that the things 
here brought forward are drawn and concluded from 
the authority of human reason alone, according to the 
belief of the sense, whose expiring and failing oracles 
are deservedly rejected since a better and more certain 
light has been shed upon us from divine revelation. 
This Chaos then, which was contemporary with Cupid, 
signified the rude mass or congregation of matter. But 
matter itself, and the force and nature thereof, the 
principles of things in short, were shadowed in Cupid 
himself. He is introduced without a parent, that is to 
say, without a cause ; for the cause is as the parent of 
the effect; and it is a familiar and almost continual 
figure of speech to denote cause and effect as parent 
and child. Now of this primary matter and the proper 
virtue and action thereof there can be no cause in 
nature (for we always except God), for nothing was 
before it. Therefore there was no efficient cause of 
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it, nor anything more original in nature ; consequently 
neither genus nor form. Wherefore whatsoever this 
matter and its power and operation be, it is a thing 
positive and inexplicable, and must be taken absolutely 
as it is found, and not to be judged by any previous 
conception. For if the manner could be known, yet 
it cannot be known by cause, seeing that next to God 
it is the cause of causes, itself only without a cause. 
For there is a true and certain limit of causes in nature ; 
and it is as unskilful and superficial a part to require 
or Imagine a cause when we come to the ultimate 
force and positive law of nature, as not to look for a 
cause in things subordinate. And hence Cupid is rep- 
resented by the ancient sages in the parable as with- 
out a parent, that is to say, without a cause, —an 
observation of no small significance ; nay, I know not 
whether it be not the greatest thing of all. For nothing 
has corrupted philosophy so much as this seeking after 
the parents of Cupid; that is, that philosophers have 
not taken the principles of things as they are found in 
nature, and accepted them as a positive doctrine, rest- 
ing on the faith of experience ; but they have rather 
deduced them from the laws of disputation, the petty 
conclusions of logic and mathematics, common motions, 
and such wanderings of the mind beyond the limits of 
nature. Therefore a philosopher should be continually 
reminding himself that Cupid has no parents, lest his 
understanding turn aside to unrealities; because the 
human mind runs off in these universal conceptions, 
abuses both itself and the nature of things, and strug- 
gling towards that which is far off, falls back on that 
which is close at hand. For since the mind, by reason 
of its narrowness, is commonly most moved by things 
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of familiar occurrence and which may enter and strike 
it directly and at once, it comes to pass that when it 
has advanced to those things which are most universal 
in experience, and yet cannot be content to rest in 
them, that then, as if striving after things still more 
original, it turns to those by which itself has been 
most affected or ensnared, and fancies these to be 
more causative and demonstrative than those univer- 
sals themselves. 

It has been said then that the primitive essence, 
force and desire of things has no cause. How it pro- 
ceeded, having no cause, is now to be considered. 
Now the manner is itself also very obscure: and of 
this we are warned by the parable, where Cupid is 
elegantly feigned to come of an egg which was laid by 
Nox. Certainly the divine philosopher declares that 
“God hath made everything beautiful in its season, 
also he hath given the world to their disputes ; yet so 
that man cannot find out the work that God worketh 
from the beginning to the end.” For the summary 
law of being and nature, which penetrates and runs. 
through the vicissitudes of things (the same which is 
described in the phrase, “ the work which God worketh 
from the beginning to the end’’), that is, the force 
implanted by God in these first particles, from the 
multiplication whereof all the variety of things pro- 
ceeds and is made up, is a thing which the thoughts of 
man may offer at but can hardly take in. Now that 
point concerning the egg of Nox bears a most apt 
reference to the demonstrations by which this Cupid is 
brought to light. For things concluded by affirma- 
tives may be considered as the offspring of light ; 

1 Eccles. iii. 11. 
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whereas those concluded by negatives and exclusions 
are extorted and educed as it were out of darkness and 
night. Now this Cupid is truly an egg hatched by 
Nox; for all the knowledge of him which is to be had 
proceeds by exclusions and negatives: and proof made 
by exclusion is a kind of ignorance, and as it were 
night, with regard to the thing included. Whence 
Democritus excellently affirmed that atoms or seeds, 
and the virtue thereof, were unlike anything that 
could fall under the senses ; but distinguished them as 
being of a perfectly dark and hidden nature; saying 
of themselves, “that they resembled neither fire nor 
anything else that could be felt or touched ;’’! and of 
their virtue, “that in the generation of things the first 
beginnings must needs have a dark and hidden nature, 
lest something should rise up to resist and oppose 
them.”? Atoms therefore are neither like sparks of 
fire, nor drops of water, nor bubbles of air, nor. grains 
of dust, nor particles of spirit or ether. Neither is 
their power and form heavy or light, hot or cold, dense 
or rare, hard or soft, such as those qualities appear in 
greater bodies; since these and others of the kind are 
results of composition and combination. And in like 
manner the natural motion of the atom is not that 
motion of descent which is called natural, nor the one 
contrary to it (that of percussion), nor the motion of 
expansion and contraction, nor the motion of inapulse 
1 Lucret. i. 688.: — 
Neque sunt igni simulata, neque ulli 


Preeterea rei quse corpora mittere possit 

Sensibus, et nostros adjectu tangere tactus. \ 
2 Id. i. 779.:— 

At primordia gignundis in rebus oportet 

Naturam clandestinam csecamque adhibere, 

Emineat ne quid, quod contra pugnet et obstet. 
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and connection, nor the motion of rotation of the celes- 
tial bodies, nor any of the other motions of large bodies 
simply. Notwithstanding in the body of the atom are 
the elements of all bodies, and in the motion and virtue 
of the atom are the beginnings of all motions and 
virtues. But yet on this point, namely, the motion of 
the atom compared with the motion of larger bodies, 
the philosophy of the parable seems to differ from that 
of Democritus. For Democritus is found to be not 
only at variance with the parable, but inconsistent and 
almost in contradiction with himself in that which he 
says further on this pot. For he should have attrib- 
uted to the atom a heterogeneous motion, as well 
as a heterogeneous body and a heterogeneous virtue ; 
whereas, out of the motions of the larger bodies, he 
has selected two motions; namely, the descent of 
heavy things and the ascent of light (which latter he 
explained as the effect of force or percussion of the 
heavier driving the less heavy upwards), and ascribed 
them as primitive motions to the atom. The parable 
on the contrary preserves the heterogeneity and exclu- 
sion throughout, both in substance and motion. But 
it further intimates, that there is some end and limit 
to these exclusions; for Nox does not sit for ever. 
And certainly it is the prerogative of God alone, that 
when his nature is inquired of by the sense, exclusions 
shall not end in affirmations. But here the case is 
different; and the result is, that after due exclusions 
and negations something is affirmed and determined, 
and an egg laid, as it were, after a proper course of 
incubation ; and not only that Nox lays her egg, but 
that from this egg is hatched the person of Cupid: 
that is to say, not only is some notion of the thing 
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educed and extracted out of ignorance, but a distinct 
and definite notion. With regard then to the kind of 
demonstrations which are possible concerning primary 
matter, this is what I conceive to be most in accord- 
ance with the meaning of the parable. Let us now 
proceed to Cupid himself, that is, primary matter, 
together with its properties, which are surrounded by 
so dark a night ; and see what light the parable throws 
upon this. Now I am well aware that opinions of this 
kind sound harsh and almost incredible to the senses 
and thoughts of men. As we see it has been tried 
and proved in this very philosophy of Democritus 
respecting atoms, which, because it penetrated some- 
what more sharply and deeply into nature and was 
further removed from common ideas, was treated as 
childish by the vulgar; and was moreover by the 
disputes of other philosophies more adapted to their 
capacity blown about and almost extinguished. And — 
yet this man was much admired in his day,! and was 
called Pentathlus from the variety of his knowledge, 
and by consent of all was esteemed the greatest physi- 
cal philosopher, so that he obtained also the surname 
of Magus. Nor could either the battles and contests 
of Aristotle (who after the Ottoman fashion felt inse- 
cure about his own kingdom of philosophy till he had 
slain his brethren ; and who was likewise anxious, as 
appears from his own words, that posterity should 
doubt about nothing), or the majesty and solemnity of 
Plato, so far prevail—the one by violence, the .other 
by reverence — as to obliterate entirely this philosophy 
of Democritus. But while that of Plato and Aristotle 
was noised and celebrated in the schools amid the din 
1 Diog. Laert. ix. 37. 
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and pomp of professors, this of Democritus was held in 
great honour with the wiser sort, and those who em- 
braced more closely the more silent and arduous kinds 
of speculation. Certainly in the times of Roman learn- 
ing that of Democritus was not only extant but well 
accepted ; for Cicero mentions him everywhere in 
terms of the highest praise ; and the well-known lines 
of the poet, who appears to have spoken (as poets 
commonly do) according to the judgment of his own 
time, were written not long after; wherein he is 
quoted as an instance to prove that great men may be 
born in heavy climates. Therefore it was not Aris- 
totle or Plato, but Genseric and Attila and the bar- 
barians, who destroyed this philosophy. For at that 
time, when all human learning had suffered shipwreck, 
these planks of Aristotelian and Platonic philosophy, 
as being of a lighter and more inflated substance, were 
preserved and came down to us, while the more solid 
parts sank and almost passed into oblivion. But to 
me the philosophy of Democritus seems worthy to be 
rescued from neglect; especially as in most things it 
agrees with the authority of the earliest ages. First 
therefore Cupid is described as a person; and to him 
are attributed infancy, wings, arrows, and other things 
of which I will afterwards speak separately. But in 
the mean time I make this assumption; that the an- 
cients set down the first matter (such as may be the 
beginning of things) as having form and qualities, not 
as abstract, potential, and unshapen. And certainly 
that despoiled and passive matter seems altogether a 


1 Juv. x. 48.: — 
Cujus prudentia monstrat, 
Magnos posse viros, et magna exempla daturos, 
Vervecum in patria crassoque sub aere nasci. 


“DE PRINCIPIIS ATQUE ORIGINIBUS.” 351 


fiction of the human mind, arising from this, that to 
the human mind those things most seem to exist, which 
itself imbibes most readily, and by which it is most 
affected. It follows therefore that forms (as they call 
them) seem to exist more than either matter or action ; 
because the former is hidden, the latter variable; the 
former does not strike so strongly, the latter does not 
rest so constantly. These images on the other hand 
are thought to be both manifest and constant ; so that 
the first and common matter seems to be as an acces- 
sory and support; and action, of whatever kind, to be 
merely an emanation from the form; and altogether 
the first place is assigned to forms. And hence appears 
to have come the reign of forms and ideas in essences ; - 
with the addition (that is to say) of a kind of fantas- 
tical matter. All which was increased, moreover, by 
superstition (intemperance following error); and ab- 
stract ideas and their dignities were also introduced, 
with so much confidence and majesty, that the dream- 
ers almost overpowered the wakers. These things 
however have now for the most part vanished ; though 
an individual in our age has tried, with more boldness 
(as it appears to me) than success, to prop them up.in 
their decline and resuscitate them. But how contrary 
to reason it is to lay down abstract matter as a prin- 
ciple is easily seen, if prejudices be not in the way. 
For the actual existence of separate forms has been 
asserted by some, of separate matter by no one; not 
even by those who have taken it for a principle ; and 
to constitute entities from things imaginary seems hard 
and perverse, and not consonant with the inquiry 
concerning principles. For the inquiry is not how we 
may most conveniently embrace and distinguish the 
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nature of entities in our thoughts, but what are really 
the first and most simple entities from which the rest 
are derived. Now, the first entity must exist no less 
really than the things derived from it; and in a cer- 
tain way more. For it is self-subsisting, and other 
things subsist by it. But the things which are said 
about this abstract matter are not much better than if 
a man were to assert that the world and all things are 
made of categories and such ‘like logical notions, as 
principles. For it makes little difference whether you 
say that the world is made of matter, form, and pri- 
vation, or of substance and contrary qualities. But 
almost all the ancients, as Empedocles, Anaxagoras, 
Anaximenes, Heraclitus, and Democritus, though in 
other respects they differed about the first matter, 
agreed in this, that they set down matter as active, as 
having some form, as dispensing that form, and as 
having the principle of motion in itself. Nor can any 
one think otherwise, unless he plainly deserts expe- 
rience. Therefore all these submitted their minds to 
the nature of things. Whereas Plato made over the 
world to thoughts ; and Aristotle made over thoughts 
to words; men’s studies even then tending to dispute 
and discourse, and forsaking the stricter inquiry of 
truth. Hence such opinions are rather to be con- 
demned in the whole, than confuted separatcly in the 
parts ; for they are the opinions of those who wish to 
talk much, and know little. And this abstract matter 
is the matter of disputation, not of the universe. But 
one who philosophises rightly and in order, should 
dissect nature and not abstract her (but they who will 
not dissect are obliged to abstract) ; and must by all 
means consider the first matter as united to the first 
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form, and likewise to the first principle of motion, as it 
is found. For the abstraction of motion also has be- 
gotten an infinite number of fancies about souls, lives, 
and the like; as if these were not satisfied by matter 
and form, but depended on principles of their own. 
But these three are by no means to be separated, only 
distinguished ; and matter (whatever it is) must be 
held to be so adorned, furnished, and formed, that all 
virtue, essence, action, and natural motion, may be the 
consequence and emanation thereof. Nor need we 
fear that the result will be general torpor, or that the 
variety of things which we see cannot be explained; 
as I will show hereafter. Now that the first matter 
has some form is demonstrated in the fable by making 
Cupid a person: yet so that matter as a whole, or the 
mass of matter, was once without form; for Chaos is 
without form; Cupid is a person. And this agrees 
well with Holy Writ; for it is not written that God in 
the beginning created matter, but that he created the 
heaven and the earth. 

There is subjoined likewise some description of the 
state of things as it was before the work of the six 
days, wherein distinct mention is made of earth and 
water, which are the names of forms; but yet in the 
whole the mass was still unformed. But though Cupid 
is represented in the allegory as a person, he is yet 
naked. Therefore, next to those who make matter 
abstract, they are most in error (though on the. con- 
trary side) who make it clothed. I have slightly touch- 
ed on this in what has been already said of the demon- 
strations applicable to the first matter, and of the hete- 
rogeneous nature of matter itself. But this part on 
which I am now entering is the proper place for treat- 

VoL. X. 23 
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ing of them. We must see therefore among those who 
have grounded the principles of things in formed mat- 
tur, who they are who have attributed a native and 
naked form to matter, and who one apparelled and 
clothed. Now, in all there are four different opinions 
on this. The first is that of those who assert that 
there is some one principle of things, but make the 
diversity of beings to consist in the inconstant and 
dispensable nature of that same principle. The sec- 
ond is that of those who make the principle of things 
one in substance, and that fixed and invariable ; but 
deduce the diversity of beings from the different mag- 
nitudes, configurations, and positions of that same 
principle. The third is that of those who set up many 
principles of things, and lay the diversity of beings to 
the tempering and mixing of them. The fourth is that 
of those who constitute infinite, or at least numerous, 
principles, but make them specific and formed; and 
these have no need of any device to account for the 
multiplicity of things; for they diversify nature at the 
very outset. Of these sects the second alone appears 
to me to represent Cupid as he is—native and naked. 
For the first introduces him as separated by a veil, the 
third as wearing a tunic, and the fourth as cloaked and 
almost masked. But on each of these I will speak a 
few words, for the better explanation of the allegory. 
Kirst theretore among those who have asserted one 
principle of things, I have found no one who would 
aftirm that principle to be the earth. For the quiet, 
sluggish, and inactive nature of the earth which sub- 
mits patiently to the heaven, fire, and other things, 
~seventcd such an assertion from entering into any 

miad. Nevertheless the wisdom of the ancients 
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made Earth to come next to Chaos, and to be first the 
parent, then the bride of Coelum, from which marriage 
all things were born. But it is not to be therefore 
understood that the ancients ever constituted the earth 
the principle of essence; but only the principle, or 
rather origin, of configuration or system. I refer this 
point therefore to the following allegory respecting 
Coelum, when I shall inquire about origins; which 
inquiry is posterior to that of principles. 

Thales asserted Water to be the principle of things.! 
For he saw that matter was principally dispensed in 
moisture, and moisture in water ; and it seemed proper 
to make that the principle of things, in which the vir- 
tues and powers of beings, and especially the elements 
of their generations and restorations, were chiefly 
found. He saw that the breeding of animals is in 
moisture; that the seeds and kernels of plants (as long 
as they are productive and fresh), are likewise soft and 
tender ; that metals also melt and become fluid, and 
are as it were concrete juices of the earth, or rather a 
kind of mineral waters ; that the earth itself is fertilised 
and revived by showers or irrigation, and that earth 
and mud seem nothing else than the lees and sediment 
of water; that air most plainly is but the exhalation 
and expansion of water; nay, that even fire itself can- 
not be lighted, nor kept in and fed, except with moist- 
ure and by means of moisture. He saw too, that the 
fatness which belongs to moisture, and which is the 
support and life of flame and fire, seems a kind of ripe- 
ness and concoction of the water. Again, that the 
body and bulk of water is distributed throughout the 
universe, as the common support of everything; that 

1 Plut. de Plac. Philosoph. i. 3. 
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the earth is encircled by the ocean ; that there is a 
vast supply of fresh water within the earth, whence 
come springs and rivers, which like the veins of a 
body, carry off water over the surface and through the 
bowels of the earth. That there are also immense 
masses and collections of vapours and waters in the up- 
per regions ; — another universe of waters, as it were, 
for the repair and refreshment of those below, and in- 
deed of the ocean itself. He also supposed that even 
the celestial fires fed on these vapours and waters, in- 
asmuch as they could neither subsist without aliment 
nor be nourished by anything else ; also that the con- 
figuration of water, as seen in its particles (I mean 
drops), is the same as the configuration of the universe, 
namely, round and spherical ; moreover that the un- 
dulation of water is seen and observed likewise in air 
and flame; and lastly, that the motion of water is 
easy, ncither sluggish nor too rapid, and that the gen- 
eration of fish and water animals is very numerous. 
But Anaximenes selected Air to be the one principle 
of things. For if mass is to be regarded in constitut- 
ing the principles of things, air seems to occupy by far 
the greatest space in the universe. For unless a sep- 
arate vacuum be allowed, or the superstition concern- 
ing the heterogeneity between celestial and sublunary 
bodies be received, it would seem that the whole ex- 
tent of space between the globe of the:earth and the 
bodies of the heaven, — all of it that is not cither star 
or meteor, — is filled with an airy substance. Now the 
terrestrial globe is but as a point compared with the 
heaven that surrounds it. But in the ether itself how 
small a portion is studded with stars? In the spheres 
next the earth each star is seen singly ; and in that 
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furthest from it, though the number of them is im- 
mense, yet they occupy a small space in comparison to 
the distances between them ; so that all things seem to 
float as it were in a vast sea of air. Nor is it a small 
portion of air and spirit which resides in waters and 
in cavities of the earth; whence waters receive their 
fluidity, and sometimes also spread and swell; and the 
earth, besides its porosity, has its tremblings and shak- 
ings, which are evident signs of confined air and wind. 
And if a kind of middle nature be suited to principles, 
as being susceptible of so great a variety, this seems 
to be found in perfection in the air. For air is as the 
common link of things, not only because it is every- 
where present, and comes in and occupies vacuities, but 
much rather because it seems to have a middle and 
indifferent nature. For it is a body which receives and 
conveys light, opacity, the tints of all colours, and obscu- 
rations of shade ; which likewise distinguishes with the 
greatest accuracy the different impressions and notes of 
musical and (what is greater) articulate sounds ; which 
admits without confusion the differences of smells, not 
only the general ones of sweet, foul, heavy, brisk, and 
the like, but also the peculiar and specific, as the smell 
of a rose or violet; which is indifferently disposed to- 
wards the great and powerful qualities of heat, cold, 
moisture and dryness; in which watery vapours, fat 
exhalations, spirits of salts and fumes of metals hang 
and float; lastly, in which the radiations of the heav- 
enly bodies, and the closer agreements and disagree- 
ments of things secretly communicate and dispute; so 
that air is like a second chaos, in which the seeds of 
so many things act, wander, endeavour, and experi- 
ment. Finally if you consult the generative and vivi- 
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fying power in things as that which may lead us up to 
principles, and make them manifest ; in these likewise 
air seems to play the principal part ; so that the names 
of air and spirit and life or breath are sometimes con- 
founded. And rightly ; since respiration is as it were 
the inseparable companion of the more advanced states 
of life, (that is, excepting the first rudiments of life in 
embryos and eggs) ; in so much that fish are suffocated 
when the surface of the water is hard frozen. Even 
fire itself, unless it be animated by the surrounding air, 
dies out, and seems to be nothing else than air rubbed 
together, excited and kindled; as water, on the other 
hand, seems to be but a congelation and contraction of 
air. The earth also perpetually exhales air, and has 
no need to pass through water into the form of air. 
Heraclitus, on the other hand, with more acuteness 
but less credibility, made Fire to be the principle of 
things. For he did not look for a middle nature, 
which is usually the most vague and corruptible, to 
constitute the principles of things; but for a consum- 
mate and perfect one, such as might be the end and 
period of corruption and alteration. Now he saw that 
the greatest variety and confusion was found in solid 
and consistent bodies. For such bodies may be or- 
ganic, and like machines, which from their very config- 
uration admit innumerable variations ; such as are the 
bodies of plants and animals. And even those which 
are not organic, are yet on minute inspection found to 
‘be very dissimilar. For how great is the dissimilarity 
between those parts of animals which are called simi- 
lar? the brain, the crystalline humour, the white of 
the eye, bone, membrane, cartilage, nerve, vem, flesh, 
fat, marrow, blood, seed, spirit, chyle, and the like ? 
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and likewise in the parts of vegetables, the root, bark, 
stem, leaf, flower, seed, and the like? Fossils certainly 
are not organic, but yet they exhibit both a great mix- 
ture in one species, and a very plentiful variety com- 
pared one with another. Wherefore this broad, ample, 
and extensive basis of the diversity of beings, wherein 
so large an array of things displays itself and comes 
into action, seems to consist in the nature of solidity 
and consistence. But the bodies of liquids are plainly 
without the power of organic structure. For through 
the whole world of visible nature there is found no 
animal or plant in a body simply fluid ; and therefore 
this infinite variety is precluded and cut off from the 
nature of liquidity. And yet the liquid nature has its 
variety, and that in no small degree, as is manifested 
in the great diversity of melted bodies, juices, distilled 
liquors, and the like. Whereas in airy and pneumatic 
bodies this variety is much more limited, and a sort 
of promiscuous resemblance of things takes its place. 
Certainly that virtue of colours and tastes, whereby 
liquids are sometimes distinguished, absolutely ceases ; 
that of odours indeed and some other things remains, 
yet only transitory, confused, and separable: so that 
as a general rule, the nearer bodies approach to the 
nature of fire, the more do they lose of variety. And 
after they have assumed the nature of fire, and that in 
a rectified and pure state, they throw off every organ, 
every property, and every dissimilarity ; and nature 
seems as it were to gather to a point in the vertex 
of the pyramid, and to have reached the limit of her 
proper action. Therefore this kindling or catching fire 
Heraclitus called peace; because it composed nature 
and made her one; but generation he called war, be- 
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cause it multiplied and made her many.1 And that 
this process (by which things flowed and ebbed, like 
the tide, from variety to unity, and from unity to va- 
riety) might be some way explained, he maintained 
that fire was condensed and rarefied, yet so that its 
rarefaction towards a fiery nature was the direct and 
progressive action of nature; while its condensation 
was a kind of retrograde action or failing of the same. 
Both of these he considered to take place by fate, and 
Cn the sum of things) at certain periods; so that this 
revolving world would some time or other be set on 
fire, and afterwards renewed again, and that this series 
and succession of conflagration and generation would 
go on for ever. Only the inflammation and the ex- 
tinction were according to him (if one studies diligently 
the scanty account which has come’ down to us of the 
man and his opinions) to take place in a different order. 
For as to the process of inflammation, he no way dif- 
fered from the common opinions; that the progress 
of rarefaction and extenuation went on from earth to 
water, from water to air, from air to fire. But the 
way back was not by the same stages; the order being 
directly inverted. For he affirmed that fire by its 
extinction produces earth, as its dregs and soot; that 
these then conceive and collect moisture, whence pro- 
ceeds an overflow of water, which again emits and ex- 
hales air; so that the change from fire to earth is sud- 
den, not gradual. 

Such then, or better than these, were the opinions 
of those who laid down one principle of things; re- 
garding nature simply, not contentiously. And they 
deserve commendation for giving Cupid but one gar- 

1 Diog. Laert. ix. 8. 
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ment, which is the next degree to nakedness; and 
that garment too (as I have said) like a veil, and of 
no thicker texture. Now by the garment of Cupid I 
mean some form attributed to the primary matter, that 
may be said to be substantially homogeneous with the 
form of any of the secondary essences. But the asser- 
tions made by them with respect to water, air, and 
fire, which rest on no very firm grounds, it will not 
be difficult to confute ; nor does there seem to be any 
reason for discussing them severally, so I will only 
touch on them in general. First therefore, in the 
inquiry of principles these ancient philosophers do not 
appear to have adopted a very perfect system; but 
what they did was only to seek out among apparent 
and manifest bodies that which seemed most excellent, 
and set down that as the principle of all things; by 
right, as it were, of its excellence; not as being truly 
and really so. For they thought that such a nature 
was the only one of which it could be said that it is 
what it seems; other things they thought were this 
same nature, though not according to appearance ; so 
that they seem to have spoken either figuratively, or 
under the influence of fascination ; the stronger impres- 
sion carrying the rest with it. But a true philosopher 
should look at all things alike, and lay down those as 
the principles of things, which agree as well with the 
smallest, rarest, and most neglected of essences, as 
with the greatest and most numerous and vigorous. 
For though we men most admire the beings which are 
most universal, yet the bosom of nature is opened to 
all. If on the other hand they hold this principle of 
theirs not by excellence, but simply, they seem cer- 
tainly to have fallen on a harsh figure of speech ; for it 
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brings it plainly to a matter of equivocation, what they 
assert not being predicated either of natural fire or 
natural air or natural water, but of some imaginary 
and ideal fire, air, &c., which retains the name, but 
does not answer the definition. ‘They seem further to 
be driven to the same difficulties in which the assert- 
ors of abstract matter are involved ; for as those intro- 
duce a potential and imaginary matter altogether, so 
do these likewise in part. Moreover they make mat- 
ter formed and actual with respect to one thing 
(namely, that principle of theirs), but potential with 
respect to everything else. Nor does there seem 
to be any advantage in this kind of single principle, 
more than in that of abstract matter; except that it 
has something to offer to the human understanding, 
whereon the thoughts of men may better fix themselves 
and rest, and by which the notion of the principle 
‘itself becomes somewhat fuller, though that of all other 
things more abstruse and hard. But the fact is that 
at that time the Predicaments had not commenced 
their reign, whereby this principle of an abstract nature 
might have sheltered itself under the credit and pro- 
tection of the predicament of substance; and there- 
fore no one durst feign a matter quite imaginary, but 
asserted a principle according to sense; some true 
entity ; the manner only of dispensation (for in that 
they used greater license) being imaginary.'. For 
they do not discover, nay, do not even speculate, by 
what appetite or spur, or by what reason, way, or 
inducement, that principle of theirs degenerates from, 
and again recovers its nature. But seeing there are 
such armies of contraries in the world, as of dense and 
1 Cf. Aristot. Met. i. 3. 
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rare, hot and cold, light and darkness, animate and 
inanimate, and many others, which oppose, deprive, 
and destroy one another in turn; to suppose that all 
these emanate from some one source.of a material 
substance, and yet not to show any manner in which 
the thing can be, seems but a confused speculation, 
and an abandonment of inquiry. For if the thing 
itself were ascertained by the sense, you must receive 
it, though the manner thereof be hidden; and again, 
if by force of reason any convenient and credible man- 
ner could be discovered, you must perhaps give ‘up 
appearances ; but you should by no means be required 
to assent to those things whereof neither the being is 
manifest by the sense, nor the explanation probable by 
the reason. Besides, if there were but one principle 
of things, it ought to have a visible mark, and as it 
were a superiority and predominance in all things ; nor 
should anything of importance be found diametrically 
opposite to that principle. Likewise it should hold a 
middle position, so as to be more conveniently available 
for everything, and diffuse itself around. But there is 
nothing of this found in the principles of those philoso- 
phers. For the earth, which is cut off and excluded 
from the honour of a principle, seems to receive and 
cherish natures opposed to those three principal na- 
tures; for to the mobility and lucidity of fire it opposes 
rest and opacity ; to the tenuity and softness of air, in 
like manner, it opposes density and hardness ; and to 
the moistness and sequacity of water, dryness, rigidi- 
ty, and asperity ; besides, the earth itself occupies the 
central place, the rest being turned out. And further, 
if there were only one principle of things, it ought to 
have a nature indifferently disposed towards the gener- 
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ation and the dissolution of them. For it is as much 
the condition of a principle that things should resolve 
themselves into it, as that things should be produced 
from it. But this is not the case; for of these bodies, 
air and fire seem unsuited to supply matter for the 
generation of things, though ready to receive their dis- 
solution ; whereas water, on the other hand, is favour- 
able and good for generation, but more unfit and averse 
to dissolution or restoration; as would be easily seen 
if for some time there were to be no rain. Moreover, 
putrefaction itself in no way reduces things to crude 
and pure water. But by far the greatest error is that 
they set up for a principle that which is corruptible 
and mortal; for they do no less when they introduce 
such a principle as forsakes and lays aside its nature in 
compositions. ‘For when a thing shifts and changes, 
that which it was dies.” 

But I shall have to make further use of this reason 
presently, now that our discourse has come down in 
order to the third sect, which asserted many principles 
of things ; a sect which seems to have more strength 
on its side and certainly has more prejudice. There- 
fore I will not examine their opinions in general or in 
common, but one by one. 

Among those who have maintained that there are 
many principles I shall set aside those who hold them 
to be infinite ; for the point concerning infinity belongs 
to the allegory respecting Colum. But among the an- 
cients Parmenides maintained two principles of things, 
fire and earth, or heaven and earth. For he asserted 


1 Lucret. iii. 518.: — 


Nam quodcunque suis mutatum finibus exit, 
Continuo hoc mors est illius, quod fuit ante. 
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that the sun and stars were real fire, pure and limpid, © 
not degenerate as fire is with us, which is only as Vul- 
can thrown down from heaven, and lamed by the fall. 
And these opinions of Parmenides Telesius has in our 
age revived ; a man strong and well armed with the 
reasonings of the Peripatetics (if they were worth any- 
thing), which likewise he has turned against them- 
selves ; but embarrassed in his affirmations, and better 
at pulling down than at building up. Of the discov- 
eries of Parmenides himself the account is very scanty 
and shadowy; yet the foundations of a similar opinion 
seem plainly laid in the book written by Plutarch on 
the “Primal Cold;’’ which appears to have been 
derived from some ancient treatise, at that time extant 
but now lost. For it contains not a few things both 
more acute and more sound than the speculations of 
the author himself commonly are, and by these Tele- 
sius appears to have been prompted and incited to take 
them up studiously and follow them out strenuously in 
his “Commentaries on the Nature of Things.” Now 
the opinions of this sect are as follows: That the first 
forms, and the first active entities, and therefore the 
first substances, are heat and cold ; yet that these have 
no body, but a passive and potential matter, which 
supplies a corporeal bulk, and is equally susceptible of 
both natures ; itself without any action at all. That 
light is a sprouting of heat, but of heat dissipated, 
which being multiplied by collection becomes robust 
and sensible. That darkness’ in like manner is the 
destitution and confusion of the radiating nature from 
cold. That density and rarity are but the textures 
and, as it were, the webs of heat and cold; heat and 
cold being the producers and operatives thereof; cold 
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condensing and thickening the work, heat separating 
and extending it. That from such textures a disposi- 
tion towards motion, either apt or averse, is impressed 
upon bodies ; that is, prompt and apt upon rare bodies, 
sluggish and averse upon-dense. Therefore that heat 
by tenuity excites and creates motion; cold by density 
checks and quiets it. Hence that there are four co- 
essential and conjugate natures, and those of two kinds, 
preserving the respective order I have mentioned (for 
the source is heat and cold, the rest are emanations) ; 
but yet always concomitant and imseparable. These 
are heat, lucidity, rarity, mobility; and again, their 
four opposites, cold, opacity, density, immobility. That 
the seats and stages of the first conjugation are placed 
in the heaven, stars, and especially in the sun; of the 
second, in the earth. For that the heaven, from its 
perfect and entire heat and the extreme extension of 
matter, is most hot, lucid, rarefied, and moveable ; 
whereas the earth, on the contrary, from its entire and 
unrefracted cold, and the extreme contraction of mat- 
ter, is most cold, dark, and dense, completely immove- 
able, and exceedingly averse to motion. ‘That the 
summits of the heaven preserve their nature entire 
and inviolate, admitting some diversity among them- 
selves, but completely removed from the violence and 
insult of a contrary body; that there is a like con- 
stancy in the depths or innermost parts of the earth ; 
and that it is only the extremities, where contrary 
bodies approach and meet together, which struggle 
and suffer, and are assailed by one another. That the 
heaven therefore, in its whole bulk and substance, is 
hot, and quite free from every contrary nature, but 
that heat is unequal; some parts being more, others 
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less hot. For that in the body of the stars heat is 
more intense, in the space between them less so; 
moreover that of the stars themselves, some are more 
burning than others, and have a livelier and more 
radiant fire ; yet so that the contrary nature of cold, 
or any gradation thereof, never penetrates there ; for 
that it admits a difference of nature, but not a contra- 
riety. That you must not however judge of the heat 
or fire of celestial bodies, which is entire and native, 
from common fire. For that our fire is out of its 
place, trembling, surrounded with contrary bodies, 
needy, dependent for its preservation on the fuel given 
it, and fugitive ; whereas in heaven it is in its true po- 
sition, apart from the violence of any contrary body, 
constant, kept up by itself and similar things, and per- 
forming its proper operations free and undisturbed. 
Also that the heaven is bright everywhere, but with 
differences of more or less. For that, seeing there are 
among the known and numbered stars some which are 
only visible in a clear sky, and in the milky way there 
are knots of small stars which show a kind of white- 
ness all together, but are not severally distinguishable 
as bright bodies ; no one can doubt but that there are 
many stars invisible to us; and indeed that the whole 
heaven is endued with light, though not with a splen- 
dour so strong and far-darting, nor with rays so thick 
and close, as can travel so great a distance and come 
to our view. So again, that the whole heaven consists 
of a fine and rare substance, nothing in that substance 
being crowded or packed closer than it likes, but yet 
that in some parts matter is more extended, in others 
less. Lastly, that the motion of the heaven is found 
to be that which suits the most moveable body: namely, 
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the motion of conversion or rotation. For circular mo- 
tion is interminable, and for its own sake. Motion in 
a straight line is to an end, and for the sake of some- 
-thing, and as it were to obtain rest. Therefore that 
the whole heaven moves with a circular motion, and 
no part of it is free from that motion; but yet as in 
the heat, light, and rarity of heaven there is inequality, 
the same likewise is observed in its motion; an ine- 
quality the more conspicuous because it more invites 
and bears human observation, and may even be re- 
duced to calculation. Now, orbicular motion may 
differ both in velocity and direction ; in velocity it may 
be quicker or slower ; in direction, it may be in a per- 
fect circle, or it may have something of a spiral course, 
and not return exactly to the same spot; for a spiral 
line is made up of a straight line and a circle. There- 
fore that these very inequalities have place in the 
heaven — variety of velocity, and deviation from the 
point of return, or spirality. For both the fixed stars 
and the planets are unequal in their velocity ; and the 
planets evidently deviate from tropic to tropic; and 
the higher the heavenly bodies are, the greater is,their 
velocity, and the more spiral their course. For if 
phenomena be taken simply and as they are seen, and 
there be set down one natural and simple daily motion in 
the heavenly bodies, and the mathematical propriety 
of reducing motions to perfect circles be rejected, and 
spiral lines be admitted, and those contrarieties of mo- 
tions following the order from east to west (which 
they call the motion of primitive mobility) and again 
from west to east (which they call the proper motion 
of the planets) be reduced to one; difference of time 
in the return being accounted for by differences of 
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speed, and difference of position with regard to the 
zodiac by spiral lines, it is plain that what I have said 
must come to pass — that the moon, for instance, which 
is the lowest of the planets, must proceed both slowest 
of all, and in the rarest and most open spirals. Such 
then appears to be the opinion of this sect respecting 
the nature of that portion of the heaven which (by 
reason of its distance from a contrary) is firm and per- 
petual. But whether Telesius kept to the old limits, 
and imagined that such was the nature of everything 
above the moon, together’ with the moon itself, or 
‘whether he held that the hostile force could ascend 
higher, he does not clearly lay down. But of the 
earth (which is the stage and seat of the contrary 
nature) he asserts likewise, that’ the greatest part is 
inviolate and undisturbed, and that the heavenly bodies 
do not penetrate thither. But of what kind it is, he 
says, need not be inquired. It is enough to consider 
it endowed with these four natures — coldness, opacity, 
density, and rest, and those absolute and in no degree 
impaired. Now the part of the earth towards the sur- 
face, being like a crust or rind, he assigns to the genera-. 
tion of things ; and supposes all entities any way known 
to us, even the heaviest, hardest, and those which lie the 
deepest, as metals, stones, the sea, to consist of earth 
in some degree changed and wrought by the heat of 
the heaven, and which has already conceived some 
heat, radiation, tenuity and mobility, and partakes in 
short of an intermediate nature between the sun and 
pure earth. It follows therefore that this pure earth 
must be depressed below the lowest depths of the sea, 
the deepest mines, and all generated bodies ; and that 
between this pure earth and the moon, or perhaps 
VOL. xX. 24 
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higher, there must be situated a middle nature com- 
posed by the temperaments and refractions of heaven 
and earth. Having thus sufficiently fortified the inte- 
rior of both kingdoms, he gets up an invasion and war. 
For he supposes that in the regions lying between the 
furthest parts of the heaven and the innermost of the 
earth, there is found all tumult, conflict, and perturba- 
tion, as we see in empires whose borders are ravaged 
by incursions and violence, while the interior provinces 
enjoy secure peace ; that such natures therefore, with 
their concretions, have the appetite and faculty of con- 
stantly generating, multiplying, and spreading them- 
selves in all directions, of occupying the whole mass 
of matter, of mutually assailing and invading one 
another, of turning one another out from their proper 
seats and settling themselves therein; and moreover 
of perceiving and apprehending the force and actions 
of another nature as well as their own, and by means 
of such perception of shifting and adjusting themselves ; 
and that from this contest every variety of entity, 
action, and virtue is derived. Yet he seems in some 
places, though hesitatingly and cursorily, to assign to 
matter some quality of its own; as first, that it is 
neither increased nor diminished by forms and active 
entities, but consists of a universal sum ; secondly, that 
to it is referred the motion of gravity or descent; and 
he also adds something about the blackness of matter. 
But this is set down plainly, that heat and cold, in 
the same power and quantity, remit or increase their 
strength accordingly as the matter in which they exist 
is opened out or folded up ; since they fill the measure 
of the matter, not their own. But Telesius proceeds 
‘9 devise and explain the manner in which, by means 
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of this strife and contest, so fruitful and manifold a 
generation of beings may be induced and turned out. 
He begins by securing the earth, as being the inferior 
principle ; and shows the reason why it has not been 
long ago destroyed and absorbed by the sun, nor ever 
can be. The first and principal point which he alleges 
is the immense distance of the earth from the fixed 
stars, and its very great distance from the sun —a 
distance tolerably well measured. The second point 
is the declination of the sun’s rays from the perpen- 
dicular with respect to the different parts of the earth ; 
that is, that over the greatest part of the earth the sun 


is never vertical, nor his rays perpendicular ; so that: 


he never affects the whole globe of the earth with any 
remarkable force of heat. The third point is the ob- 
liquity of the sun’s motion in passing through the zodiac 
with respect to the same parts of the earth; whence 


the heat, whatever be its force, is not continually re- 


doubled, but returns after long intervals. The fourth 
point is the velocity of the sun in its diurnal motion, 
performing, as it does, so large a circuit in so short a 
time, whereby the heat stays the less, and is not sta- 
tionary for an instant. The fifth point is the continua- 
tion of bodies between the sun and the earth, whereby 
the heat of the sun does not come through a vacuum 
with its force entire, but by passing through so many 
resisting bodies, with each of which it has to struggle 
and dispute, is immensely weakened and enfeebled ; 
and so much the more because the further it goes and 
the weaker it becomes, the ‘more stubborn are the 
bodies it meets, and most of all when it arrives at the 
surface of the earth, where there seems not only resist- 
ance, but a direct repulsion. But the process of muta- 
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tion laid down by Telesius is as follows. The war (he 
holds) is absolutely inexpiable and internecine. These 
contrary natures do not agree in any one point, nor do 
they meet in a third, excepting in Hyle. Therefore 
the one nature desires, strives, and contends absolutely 
to destroy the other, and to impress matter with itself 
only and its own image ; so that the sun’s work (as he 
says clearly and often) is plainly to turn the earth into 
sun, and vice versé the earth’s work is to turn the sun 
into earth. This however does not prevent everything 
being done in certain order, definite times, and just 
measure ; and every action in its due course begin- 
ning, working, flourishing, languishing, and ceasing ; 
but this is not caused by any laws of alliance or con- 
cord, but entirely by a want of power; for all more 
and less in virtue and action proceeds not from the 
regulation of the intensive power (which desires some- 
thing entire), but from the stroke and curb of the 
opposite nature. The diversity, multiplicity, and like- 
wise the perplexity of operation must certainly proceed 
from one of three things; namely, the force of heat, 
the disposition of matter, or the manner of working ; 
which three are nevertheless united together by a 
mutual bond, and are causes one of the other. Heat 
itself differs in power, quantity, continuance, mean, 
and succession ; succession again has its own manifold 
variations in approaching and withdrawing, or in inten- 
sion and remission ; in sudden or graduated accession ; 
in return or repetition at longer or shorter intervals ; 
and such like alterations. Heats therefore are far the 
most varied in their force and nature, according as 
they are made purer or less pure, with reference to 
the first fountain thereof, namely, the sun. Neither 
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does aH heat cherish heat, but when two heats differ 
many degrees from one another, either kills and de- 
stroys the other no less than cold; each having its 
proper actions, and thwarting and opposing the actions 
of the other; so that Telesius makes lesser heats to be 
as traitors and deserters towards great ones, and as 
conspiring with cold. Therefore the feeble heat which 
creeps in water destroys the lively heat which vibrates 
in fire ; and in like manner the preternatural heat of 
putrid humours in the human body suffocates and ex- 
tinguishes the natural heat. But that quantity of heat 
makes a great difference, is too manifest to need expla- 
nation. For one or two burning coals are not so hot 
as a whole heap; but the effect of quantity is most 
remarkably shown in the multiplication of the sun’s 
heat, by the reflection of the rays ; for the number of 
rays is doubled by simple and multiplied by various 
reflection. But to quantity of heat there should be 
added also union; which is likewise best shown in the 
oblique and perpendicular direction of rays, since the 
nearer the direct and reflected ray coincide, and the 
acuter the angle which they make with each other, 
the stronger is the force of heat thrown out. More- 
over the sun himself when he is present among the 
larger and stronger fires of the fixed stars, Regulus, 
the Dog Star, and Spica, sends out stronger heats. 
But continuance of heat is most plainly an operation 
of the greatest importance ; as all natural virtues re- 
spect and observe their times, some time being required 
to put their strength in action, and a good deal to give 
it full vigour. Therefore continuance of heat converts 
an equal heat into a progressive and unequal one, 
because both the preceding and the subsequent heat 
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are united together; and this is clearly shown in the 
heats of autumn, inasmuch as they are felt to be more 
burning than the heats of summer, and in the heats of 
summer afternoons, inasmuch as they are felt to be 
more burning than those of noonday. So also the 
weakness of heat in the colder countries is sometimes 
compensated by the continuance and length of the 
days in summer. But the power and efficacy of the 
medium in conveying heat is wonderful. For hence 
the temperature of the seasons is exceedingly varied, 
so that with an unspeakable changeableness it is some- 
times found to be chilly in summer and sunny in win- 
ter ; the sun meanwhile keeping his course and distance 
constantly and regularly. Crops of corn likewise and 
grapes ripen sooner with a south wind and a cloudy 
sky. And every disposition and excretion of the 
heaven in the various revolutions of years, sometimes 
pestilent and diseased, sometimes healthy and favour- 
able, derives its cause and origin from this; namely, 
froin the variation of the intermediate air, which gath- 
ers a different disposition from the very change and 
alteration of the seasons, perhaps in a long series. 
But the succession of heat, and the order in which one 
follows another, as the reasons of it are manifold, so its 
virtue is supreme. For the sun could not have gen- 
erated so numerous and prolific an offspring, did not 
the configuration of the sun’s body as it moves, with 
respect to the earth and the parts of the earth, partake 
of very much inequality and variation. For the sun 
moves both in a cirele and rapidly and obliquely, and 
changes himself, so as to be both absent and present, 
nearer and further off, more perpendicular and more 
oblique, returning slowly and quickly, and never for a 
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single moment is the heat emanating from the sun 
constant, and nowhere (unless it be in the tropics) 
does it return at a short interval; so that such varia- 
tion of the generator excellently agrees with such 
variety of the thing generated. Whereto may be 
added the extreme diversity of the nature of the me- 
dium or conductor. The other ‘things also, which 
have been said of the inequality and degrees of a single 
heat, may be referred to the changes and varieties of 
succession in different heats. Therefore not without 
reason did Aristotle attribute the generation and cor- 
ruption of things to the oblique course of the sun, and 
set down that as the efficient cause thereof; had he 
not from his love of laying down the law and of acting 
as the arbiter of nature, and of distinguishing and 
arranging things according to his own pleasure, spoiled 
a sound conception. For he should have assigned 
generation and corruption (which is never merely 
privative, but is still pregnant with the generation of 
something else) to the inequality of the sun’s heat 
as a whole; that is, to his advance and retreat both 
together ; not generation to the advance and corrup- 
tion to the retreat separately ; a thing which he did 
stupidly and almost according to the vulgar judgment. 
And if any one is surprised that generation of things 
is attributed to the sun ; seeing the sun is asserted and 
supposed to be fire, and fire generates nothing; it is a 
weak objection. For that notion of the heterogeneity 
of the heats of the sun and of fire is plainly a dream. 
For there are infinite operations in which the action of 
the sun and of fire agree ; as in the ripening of fruits, 
the preservation in cold climates of tender plants ac- 
customed to warm skies, the hatching of eggs, the 
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clarifying of urme (for I put the heat of the sun and 
of animals together), the reviving of small animals stif- 
fened with cold, the raising of dews and vapours, and 
the like. Nevertheless our fire is a bad actor, and 
cannot well imitate or come near to the actions of the 
sun; for the sun’s heat has three properties, which 
common fire can by scarce any device represent. First 
by reason of its distance it is less in degree and gentler ; 
this however is a property which may in some measure 
be matched ; for such a measure of heat is rather un- 
known than unprocurable. Secondly by flowing and 
shooting through so many and such different mediums, 
it borrows and obtains a certain dissimilar and genera- 
tive force. But above all, it is so regular in the ine- 
quality with which it increases and diminishes, advances 
and retreats, never succeeding by starts or precipi- 
tately. Which two latter properties are almost inimi- 
table by fire, though the matter may be advanced by a 
perspicacious and well-considered industry. Such then 
are the opinions of Telesius respecting the diversity of 
heats. 

But cold, that is, the contrary principle, and the 
distribution thereof, he scarce mentions; unless he 
thought that in treating of the disposition of matter 
(to which I now proceed in the second place) he had 
sufficiently provided for it. Yet this he should not 
have done; seeing that he held cold to be by no means 
the privation of heat, but a decidedly active principle ; 
a rival as it were and competitor with heat. And 
what he says concerning the disposition of matter goes 
to show how matter suffers and is worked upon and 
converted by heat, without any mention or thought 


about cold. Of cold however (for I wish to deal 
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quite fairly with every man’s opinions, and to give 
them the benefit of a favourable construction) he 
might have said something of this kind: — That the 
immovable and fixed seat of cold answers excellently 
to the movable and changeable structure of heat; as 
the anvil to the hammer. For if both principles had 
been subject to variety and alteration they would 
doubtless have produced hourly and momentary be- 
ings. Likewise that the immense regions of heat 
(namely, the heavens) are somewhat balanced by the 
compact nature of the earth and surrounding objects ; 
since it is not space that is regarded, but the quantity 
of matter in space. But for the nature of cold and 
its virtues and proportions it is fit they should be 
passed over in silence, or with few words ; seeing, no 
certain and well-approved information can be had con- 
cerning it from experience. For we have common 
fire, as a kind of substitute for the sun, to manifest the 
nature of heat. But for the cold of the earth there is 
no substitute which is at man’s command and available 
for experiment. For those chills and rigours of cold 
which in winter time and in the coldest countries are 
exhaled into the air from the globe and circumference 
of the earth are merely tepid airs and baths, compared 
to the nature of the primal cold shut up in the bowels 
of the earth; insomuch that that cold whereof men 
have perception and command is much the same as if 
they had no other heat than that of the summer sun in 
hot countries; which as compared with the fire of a 
burning furnace may be regarded as coolness. How- 
ever not to dwell longer on supposititious suggestions, 
let us next see what Telesius says of the disposition of 
matter on which heat acts; and which has such power 
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as to promote, impede, and change the very action of 
heat. It falls under four heads. The first difference 
is derived from the preexistence or non-preexistence of 
heat. The second, from the abundance or paucity of 
matter. The third, from the degree in which it is 
worked. The fourth, from the closeness or openness 
of the body worked upon. With regard to the first, 
Telesius supposes that in all known beings there exists 
some latent heat, though imperceptible to the touch, 
which unites itself to the new or supervenient heat ; 
and which is itself moreover excited and inflamed by 
this same foreign heat to perform its own actions in its 
proper sphere: of this he says it is a notable argument, 
that there is no being, — neither metal, nor stone, nor 
water, nor air, — which does not grow warm at the 
touch, or even at the approach, of fire or a hot body ; 
which would probably not be so, were there not some 
preexisting and latent heat to prepare the way for this 
new and manifest heat. Also that the more or less in 
this respect, that is the greater or less readiness to 
catch fire, which is found in beings, corresponds with 
the measure of preexisting heat. For air warms with 
a little heat, and such as in the body of water would 
not be perceptible by the sense. Water likewise warms 
sooner than stone, or metal, or glass. For though it 
is true that some of these, as metal or stone, seem to 
warm sooner than water, that is only on the surface 
and not in the inner part of the body ; for consistent 
bodies have less free communication in their parts 
than liquids. Therefore the exterior of metal is 
warmed sooner than the exterior of water, but the 
whole body not so soon. The second difference is laid 
in the collection and bulk of matter. For if this be 
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close, the strength and heat is more limited, and by 
union more increased and intensified; on the other 
hand, if it be loose, the strength is more ‘dispersed, and 
by dispersion more diminished and weakened. There- 
fore the heat of ignited metals is stronger than that of 
boiling water, even than of flame itself, except that 
flame, by reason of its tenuity, finds easier entrance. 
For the flame of coals or wood, unless it be excited by 
blowing, so that the motion may help to drive it in and 
make it penetrate, is not very furious; nay, some flame 
(as the flame of spirit of wine, for instance, especially 
in a small quantity and scattered,) has so gentle a heat 
that the hand may almost bear it. The third differ- 
ence, which is taken from the degree in which matter 
is wrought upon, is manifold; for he mentions some 
seven degrees of this working: of which the first is 
phancy, or that disposition of matter which makes a 
body yield a little to any great violence, or bear com- 
pression, and especially extension; in a word, flexible 
or ductile. The second is softness, when there is no 
need of any great violence, but the body yields upon 
the slightest impulse, and at a touch, without any ap- 
parent resistance. The third is viscosity or tenacity, 
which is a kind of beginning of fluidity. For a vis- 
cous body seems at the touch and embrace of another 
body to begin to flow and continue itself, and not to be 
terminated in itself; though it does not flow spontane- 
ously and of its own accord; for a fluid follows itself, 
a viscous body rather something else. The fourth is 
fluidity itself, where a body partaking of an inner 
spirit is glad to be in motion, and follows itself, and 
is not easily defined or fixed. The fifth is vapour, 
when the body is attenuated into something intangible, 
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which likewise gives, flows, undulates, and trembles 
with greater agility and mobility. The sixth is ex- 
halation, which is a kind of vapour more concocted and 
ripened, and prepared for the reception 'of a fiery 
nature. The seventh is air itself; which Telesius 
contends is actually endowed with a native heat of its 
own, and that not small or weak ; because even in the 
coldest regions the air is never congealed or frozen. 
Likewise that we have an evident proof that the air in 
its own nature is hot, in this: that all air enclosed, 
separated from the universal body of air, and left to 
itself, manifestly contracts warmth, as appears in wool 
and fibrous bodies. Again, in close and confined places 
the air, when breathed, feels somewhat suffocating ; 
which comes from heat. And that the reason of this is 
that air, when confined, begins to exercise its nature, 
whereas the open air out of doors is refrigerated by the 
cold which the globe of the earth perpetually emits and 
discharges. Moreover our common air has some slen- 
der portion of the qualities of the heavenly bodies ; 
since it contains some light in itself: as is shown by 
the sight of animals, who can see at night and in dark 
places. Such then, according to Telesius, is the order 
of the disposition of matter; in intermediate bodies, 
that is; for the extremes, namely hard and rigid bod- 
ies on the one side, fire itself on the other, as being the 
limits of those lying between, are not counted. But 
besides these simple gradations he finds a great diver- 
sity in the disposition of matter by reason of similarity 
and dissimilarity of body; since the various portions 
of matter, which are compounded and united together 
in one body, may either be referred equally to some 
one of the above-mentioned gradations, or unequally to 
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different ones. For thence arises by far the greatest 
difference in the operation of heat. Therefore the 
fourth difference necessarily depends on the nature and 
also the position of the body on which heat acts, 
whether it be close or porous and open. For when 
heat works on an open and exposed nature, it works in 
succession and part by part, attenuating and at the 
same time drawing out and separating. But when it 
works in a confined and compact nature, it operates in 
the whole-and in the mass, without losing any heat, 
but the old and the new heat plainly uniting and con- 
spiring together ; whence it comes that it effects more 
powerful, more profound, and more exquisite alterations 
and preparations ; of these however I shall presently 
speak more when I come to the manner of preparation. 
Meanwhile Telesius labours hard and strangely per- 
plexes himself to explain the manner of the divorce 
and separation of his primary connatural qualities, heat, 
light, tenuity, and mobility, and the four opposed to 
them, according as they take place in bodies; for there 
are found some bodies hot or excellently prepared for 
heat, which are also dense, quiet, and dark; others 
rare, movable, bright or white, yet cold; and in like 
manner with regard to the rest: there being some one 
quality existing in things, with which the rest do not 
agree ; and again, others partake of two of these na- 
tures, without the other two, with a great variety of 
permutations and assortments. In which part Telesius 
does not acquit himself very happily, but behaves like 
his opponents; who, having formed their opinion before 
they made the trial, when they come to particulars 
abuse both their own wit and the facts of nature, and 
miserably mangle and torture both ; and yet they pro- 
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ceed confidently and (if you believe themselves) victo- 
riously, and by one means or another still find enough 
to say for themselves. In the end however he gives 
up in despair, and falls to wishes, intimating that 
though both the power and quantity of heat and the 
disposition of matter may be grossly and in sum distin- 
guished and determined, yet their exact and accurate 
proportions, and their distinct and as it were measured 
methods, are placed beyond the reach of human in- 
quiry ; and yet so that (if of two impossibles one can 
be said to be easier than another) the diversity of the 
disposition of matter may be better discerned than the. 
strength and gradations of heat; and nevertheless that 
in these very things (if the fates allow) is to be found 
the summit and culmination both of the knowledge and 
the power of man. But having plainly professed de- 
spair, he yet does not cease from vows and prayers. 
For his words are: ‘Further, what heat and how 
much, — that is, what strength and what amount of it, 
—can turn what earth and what entities into what, — 
is a question not to be asked ; being a thing impossible 
(as it seems to me) for man to know. For how is it 
possible to divide, as it were, into degrees either the 
force of heat or heat itself, or to have a distinct percep- 
tion of the amount and quantity of matter into which 
it is infused, and to assign to a certain and determinate 
force and quantity of heat a certain quantity and dispo- 
sition and certain actions of matter; or on the other 
hand, to a certain quantity and certain actions of mat- 
ter a certain and determinate quantity of heat? Would 
that they who enjoy leisure and a clearer intellect, and 
who have the means of searching the nature of things 
in perfect tranquillity, may find this out; that ‘men 
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may not only understand all things, but likewise be 
masters of all!’ wherein he shows himself somewhat 
honester than his adversaries usually are, who set down 
as absolutely unattainable by art everything which the 
arts that they themselves have made do not attain; so 
that no art can be found guilty, being itself both party 
and judge. There remains the method which was 
mentioned in the third place, that of working upon ; 
which Telesius disposes of by three dogmas. The first 
is, what I before remarked by the way, that we know 
of no concordance (as in the doctrine of the Peripatet- 
ics), whereby things are cherished and conspire as by 
agreement. For all generation, and therefore all effect 
in the natural body, is accomplished by victory and 
predominance of one or other, and not league or com- 
pact between the two. And this is no new thing, as 
Aristotle likewise remarked it in the doctrine of Emped- 
ocles ;! namely, that Empedocles, although he had set 
down strife and friendship as the efficient principles of 
things, yet in his explanations of causes commonly 
makes use of hostility, as if forgetful of the other. 
The second is that heat, by its own action, always 
turns being into moisture, and that neither dryness has 
any agreement with heat, nor moisture with cold. For 
to attenuate is the same as to moisten; and what is 
rarest is also moistest ; by moisture understanding that 
which yields, divides into parts, and restores itself 
again most easily, and is defined and fixed with diffi- 
culty. All which qualities exist more in flame than 
in air, which is made by the Peripatetics to be most 
moist. Therefore heat perpetually attracts, feeds upon, - 
extends, supplies, and generates moisture ; and on the 
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other hand cold drives all things into dryness, concre- 
tion, and hardness: and here he holds Aristotle to be 
both dull in observation and inconsistent with himself, 
and imperious and wilful as regards experience, be- 
cause he unites heat with dryness. For that heat 
sometimes dries beings, happens by accident ; that is 
to say, in a body dissimilar, and made up of parts some 
grosser and some finer, heat attracts and (by attenua- 
tion) gives an outlet to the finer part, while the grosser 
part is thereby forced together and more constrained ; 
which grosser part nevertheless, if a stronger heat be 
applied, itself becomes fluid, as is shown in bricks. 
For, in the first place, a moderate heat forces the clay 
to become brick, the finer part having evaporated; but 
a stronger heat melts this brick substance into glass. 
Now these two dogmas may be regarded as confuta- 
tions of errors; the third plainly affirms, and not only 
_ that, but also clearly distinguishes the manner of work- 
ing and preparation. This is twofold, either by rejec- 
tion or conversion ; either of which methods is carried 
out into acts according to the force of heat and dispo- 
sition of matter. Yet in this there seem to be, as it 
were, two rules; one, that when heat and cold meet 
together in great quantities and in regular armies, 
there follows an ejection. For the beings are dislodged 
like armies, and driven from their place. But when a 
smaller quantity is engaged then there follows conver- 
sion; for the beings are destroyed and rather change 
their nature than their place. Of this there is a re- 
markable and noble instance in the upper regions of the 
air, which, though they are situated nearer to the heat 
of heaven, are yet found to be colder than the confines 
of the earth. For in those places where a nearer 
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approach is made to the seat of primitive heat, the 
heat, collecting itself at once, drives out and. thrusts 
down the entire force of cold that had risen up, and 
prevents its approach. And it may be, in like manner, 
that in the depths of the earth the heats are more in- 
tense than on the surface; for that as the seat of primi- 
tive cold is approached, the cold, exciting itself, drives - 
back and puts to flight the heat with great impetuosity, 
and converts it into itself. The other rule is, that in 
an open place there follows ejection; in a confined, 
conversion. Now this is wonderfully shown in close 
vessels, where the emission of the rarefied body (which 
we commonly call spirit) being prevented and driven 
back, there follow deep and radical alterations and 
fermentations in bodies: But this in like manner 
happens when a body, from the compactness of its 
parts, is itself like a close vessel. Such then are the 
opinions of Telesius, and perhaps also of Parmenides, 
concerning the principles of things, except that Tele- 
sius has added something of his own respecting Hyle, 
being led astray by the Peripatetic notions. 

Now what Telesius says would have been probable, 
if man were removed from the world, and with him 
the mechanical arts which vex matter, and the fabric 
of the world were regarded simply. For this philoso- 
phy of his seems a kind of pastoral philosophy, which 
contemplates the world placidly and at its ease. Of 
the system of the world he discourses well enough, but 
_of principles most unskilfully. Moreover in his system 
itself there is a great mistake ; namely, that he frames 
such a system as may apparently be eternal, without 
supposing a chaos, or any changes of the great con- 
figuration of things. For whatever philosophy it be, 
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whether the Telesian or the Peripatetic, or any other, 
that professes a system so furnished, balanced, and 
guarded, that it may seem not to have come from 
chaos, it is a philosophy of little value, and conceived 
in the narrowness of the human breast. For by one 
who philosophises according to the sense alone, the eter- 
nity of matter is asserted, the eternity of the world 
(such as we now see it) is denied; and this was the 
conclusion both of the primitive wisdom, and of him 
who comes nearest to it, Democritus. The same thing 
is testified by Sacred Writ; the principal difference 
being, that the latter represents matter also as pro- 
ceeding from God; the former, as self-existing. For 
there seem to be three things with regard to this sub- 
ject which we know by faith. First, that matter was 
created from nothing. Secondly, that the develop- 
ment of a system was by the word of Omnipotence ; and 
not that matter developed itself out of chaos into the 
present configuration. Thirdly, that this configuration 
(before the fall) was the best of which matter (as it had 
been created) was susceptible. These however were 
doctrines to which those philosophies could not rise. 
Creation out of nothing they cannot endure; the exist- 
ing configuration of the world they suppose to have 
grown out of many indirect and circuitous processes, and 
many attempts and efforts of matter: and as for its 
being the best possible, they do not trouble themselves 
about that, seeing they maintain it to be perishable 
and variable. In these points therefore we must rest 
upon faith and the firmaments of faith. But whether 
it would have been possible for this created matter, 
in a long course of ages, by the force which was given 
to it, to have gathered and shaped itself into that 
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perfect configuration (as it did at once without any 
rounding about at the word of command), is a ques- 
tion perhaps not to be asked. For the anticipation 
of time is as much a miracle, and belongs to the 
same omnipotence as the formation of being. Now 
the Divine nature seems to have chosen to manifest 
itself by both these emanations of omnipotence, by 
operating omnipotently, first on being and matter in 
the creation of something out of nothing; secondly on 
motion and time in anticipating the order of nature 
and accelerating the process of being. But these things 
belong to the allegory of Coelum, where I will discuss 
more fully what I now briefly glance at. Let us pro- 
ceed then to the principles of Telesius. And would 
that this were but agreed on for once by all, that beings 
are not to be made out of things which have no being ; 
nor principles out of what are not principles ; and that 
a manifest contradiction is not to be admitted. Now 
an abstract principle is not a being ; and again, a mor- 
tal being is not a principle ; so that a necessity plainly 
‘inevitable drives men’s thoughts (if they would be con- 
sistent) to the atom; which is a true being, having 
matter, form, dimension, place, resistance, appetite, 
motion,.and emanations ; which likewise, amid the de- 
struction of all natural bodies, remains unshaken and 
eternal. For seeing the corruptions of the greater 
bodies are so many and various, it must needs be that 
that which remains as the centre immutable should be 
either something potential or infinitely small. But it 
is not potential; for the original potentiality cannot be 
like other potentialities, which are one thing actually 
and another potentially. But it must necessarily be 
something entirely abstract, since it refuses all act and 
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contains all power. It remains therefore that this m- 
mutable thing must be infinitely small; unless indeed 
it be asserted that there are no principles at all, but 
that one thing is as a principle to another; that the 
law and order of change are things constant and eter- 
nal, but essence itself inconstant and mutable. And 
it would be better to affirm directly something of this 
kind than, from a desire to maintain some eternal prin- 
ciple, to fall into the greater inconvenience of mak- 
ing that principle imaginary. For the former method 
seems to have some issue ; namely, that things change 
in a circle ; whereas this would have none at all, which 
regards as beings things that are merely notional and 
instruments of the mind. And yet that this is no way 
the case, shall be shown hereafter. Telesius however 
chose Hyle, which, though the offspring of a later age, 
he transferred into the philosophy of Parmenides. But 
he institutes a strange and altogether unequal contest 
between his active principles, unequal both in numbers 
and the method of fighting. For as to numbers, the 
earth with him is single, while the heaven has a great 
army: the earth likewise is almost like a point, 
whereas the space and region of the heaven are im- 
mense, Nor can this inconvenience be removed by 
the assertion that the earth and its connaturals. are 
of a matter most compact, whereas the heavens and 
the ethereal bodies are of a matter most spread out. 
or though this certainly makes a considerable differ- 
mice, yet it by no means equalises the forces, not by a 
wide interval. But the strength of Telesius’s doctrine 
depends principally upon the possibility of assigning, as 
© wore, an equal portion of Hyle (equal in quantity, 

in bulk) to cach of the active principles; so that 
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things may last, and a system be constituted and es- 
tablished. For whoever, agreeing with Telesius in 
other respects, shall admit the superabundance of Hyle 
in one principle as compared with the other, especially 
in so great an excess, will find himself in a difficulty, 
and will not be able to make it out. Therefore in the 
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orb, this consideration is wisely proposed, that it is not 
probable that in the dispersion of matter nature en- 
closed every compact body in the globe of the earth 
alone, when there were so many globes of stars revolv- 
ing. But Gilbert has indulged this thought to such 
excess, as to assert that not only the earth and moon, 
but many other solid and opaque globes are scattered 
amid the shining globes throughout the expanse of 
heaven.! Nay, the Peripatetics themselves, when they 
had set down the heavenly bodies as eternal in their 
own state, and sublunary bodies as eternal by succes- 
sion and renovation, were not confident of being able 
to maintain that doctrine without assigning a8 it were 
equal portions of matter to the elements. For this is 
what they are thinking of in that dream of theirs about 
the tenfold proportion of the ambient to the interior 
element. Nor do I adduce these things because. none 
of them please me, but to show that it 1s an inconceiv- 
able thing and a thought altogether ill-measured, to set 
down the earth as the contrary active principle to 
heaven, which Telesius did. And the supposition be- 
comes much harder, if, besides the difference in quan- 
tity between heaven and earth, a man shall consider 
the difference in virtue and act. For the conditions of 
battle are entirely destroyed if the weapons on one 
1 Gilbert, Nov. Phys. i. 10. 
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side take effect, and on the other do not reach their 
distance, but fall short. Now, it is certain that the 
sun’s force reaches the earth ; but who will undertake 
to say that the earth’s force reaches the sun? For of 
all the virtues which nature produces, that of light and 
shade is emitted furthest, and spreads round in the 
widest circle. But the shade of the earth stops on this 
side of the sun, whereas the light of the sun, if the 
earth were transparent, would strike quite through the 
globe of the earth. Heat and cold again (of which we 
are now speaking) are never found to carry their virtue 
so far as light and shade. Therefore if the shade of 
the earth does not reach the sun, much less is it proba- 
ble that the cold of the earth reaches thither. If it be 
the case that the sun and heat act on certain interme- 
diate bodies to which the virtue of the contrary princi- 
ple does not ascend, and where it does not in any way 
interfere with their action, it must needs be that they 
(the sun, I say, and heat) first occupy all bodies near 
them, and then take in those also which are further off, 
till it would end in the conflagration of Heraclitus, the 
solar and celestial nature gradually descending, and. 
approaching nearer to the earth and its confines. Nor 
does it well agree with the supposition, — that this 
power of imposing and multiplying its nature and con- 
verting other things into itself, which Telesius attrib- 
utes to principles, does not operate on similar things 
equally or more than on contraries ; mm which case the 
heaven should now be of a white heat, and the stars 
united with one another. But to come closer, it seems 
there are four demonstrations to be proposed, by any 
one of which, much more by all together, Telesius’s 
philosophy respecting principles may be pulled to pieces 
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and destroyed. Of these the first is, that there are 
found in nature certain actions and effects, even among 
the most powerful and universal, which can in no way 
be referred to heat and cold. The second is, that 
there are found some natures, of which heat and cold 
are the effects and consequences ; and that not by the 
excitation of preexisting heat, or the application of an 
adventitious heat, but in which heat and cold, in their 
original essence, are implanted and generated. There- 
fore the condition of a principle fails here in both ways ; 
as there is both something that does not proceed from 
them, and they themselves proceed from something. 
The third is, that even those things which derive their 
origin from heat and cold (which certainly are very 
many) yet proceed from them as from their efficient 
and instrument, not as from their proper and intimate 
cause. The last is, that this coordination of four con- 
natural bodies is altogether disordered and confused. I 
will speak therefore on each of these points separately. 
And to some it may perhaps seem scarce worth while 
to take such pains in refuting the philosophy of Tele- 
sius, a philosophy not much spoken of or received. 
But I do not stand upon such points of dignity. For 
of Telesius himself I have a good opinion, and ac- 
knowledge him as a lover of truth, useful to the sci- 
ences, the reformer of certain opinions, and the first of 
the moderns; at the same time it is not as Telesius 
that I have to do with him, but as the restorer of the 
philosophy of Parmenides, to whom much respect 1s 
due. But my principal reason for being more full in 
this part is that in dealing with him who comes first, I 
take occasion to discuss many questions which may be 
transferred to the refutation of other sects, of which I 
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shall have to treat hereafter ; that I may not be obliged 
to say the same things many times over. For errors, 
though different, have their fibres strangely entangled 
and intertwined ; yet so that they may often be mowed 
down by one refutation as by a sweep of a scythe. 
But, as I was going to say, we must see what virtues 
and actions there are in nature, which can by no con- 
sent of things or force of wit be attributed to heat and 
cold. First therefore let us assume what Telesius 
grants, that the sum of matter is eternal, and without 
increase or diminution. This property, by which mat- 
ter preserves and supports itself, he dismisses as passive, 
and as belonging rather to quantity than to form and 
action ; as if there were no need to ascribe it to heat 
and cold, which are set down as the sources only of 
active forms and virtues; for that matter is not desti- 
tute simply, but only destitute of all active virtue. 
Now in these assertions there is a great mental error, — 
an error truly wonderful, were it not that consent and 
common and inveterate opinion take away the wonder. 
For there is scarce any error comparable to that of 
taking this virtue implanted in matter (by which it 
saves itself from destruction, insomuch that not the 
smallest portion of matter can either be overpowered 
by the whole mass of the world, or destroyed by the 
force and power of all agents together, or any way so 
annihilated and reduced to order, but that it both occu- 
pies some space, and maintains a resistance with impen- 
etrable dimensions, and itself attempts something in its 
turn, and never deserts itself) not to be an active vir- 
tue; whereas, on the contrary, it is of all virtues far 
the most powerful, and plainly insuperable, and as it 

‘re mere fate and necessity. And yet Telesius does 
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not even attempt to refer this virtue to heat and cold. 
And rightly so; for it is a thing which neither confla- 
gration, nor torpor and congelation, can add anything 
to or detract anything from or have any power over, 
while itself meantime is active both in the sun and at 
the centre of the earth, and everywhere else. But his 
mistake appears to have lain here — that while he 
acknowledges a certain and definite mass of matter, he 
is blind to the virtue by which that matter keeps itself 
undiminished in quantity, and (buried in the deepest 
darkness of the Peripatetics) ranks this as an accessory ; 
whereas it is the very principal, — vibrating one body, 
removing another, solid and adamantine in itself, and 
the fountain whence emanate the decrees of possible 
and impossible with inviolable authority. The common 
school philosophy likewise childishly attempts to grasp 
it in a set of words; thinking it enough to set it down 
as a rule that there cannot be two bodies in the same 
place ; but the virtue and the process thereof it never 
contemplates with its eyes open, nor dissects to the 
quick ; little knowing how much depends on it, and 
what a light may thence rise to the sciences. But (to 
return to the present business) this virtue, however 
great it be, falls beyond the principles of Telesius. I 
must now pass on to that virtue which is as the converse 
of the former, namely, that which maintains the con- 
nexion of matter. For as matter refuses to be over- 
powered by matter, so does matter refuse to be sep- 
arated from matter. Notwithstanding there is great 
doubt whether this law of nature be as peremptory as 
the other. For Telesius maintained, and so did De- 
mocritus, the existence of a collective vacuum without 
any limit, in order that individual beings may lay aside 
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and sometimes even forsake the one contiguous to 
them, with difficulty (as they say) and against their 
will, — that is, when subdued and forced by some 
greater violence ; and this he tries to prove by certain 
experiments, especially adducing those which are every- 
where cited for the contradiction and refutation of a 
vacuum, and as it were making extracts from them, 
and amplifying them so as to allow beings to be under 
some slight necessity of holding to that which is contig- 
uous, but so that if they be more strongly pressed, 
they will admit a vacuum ; as we see in water-clocks, 
im which if the hole through which the water runs is 
too small, they will want an air-hole to enable the water 
to descend ; but if the hole be larger, even though 
there be no air-hole, the water, pressing with a heavier 
weight on the hole, flows downwards, not caring for 
the vacuum above. In like manner, in bellows, if you 
shut them and then stop the mouth so that there is no 
passage for the air to enter, and then raise and expand 
them, — if the leather be thin and weak it bursts ; if 
it be thick and not liable to burst it holds; and so 
in other things. But these experiments are neither 
exactly proved nor do they altogether satisfy the in- 
quiry or settle the question; and though by them 
Telesius thinks that he is applying himself to things 
and inventions, and endeavours to distinguish more 
accurately what has been observed confusedly by oth- 
ers, yet he is no way equal to the work, nor does he 
unravel the matter to the end, but falls off in the mid- 
dle, —a habit common both to him and the Peripa- 
tetics ; who are very owls in looking at experiments ; 
and that not so much from weakness of vision, as 
because it is clouded by opinions, as by cataracts, and 
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from impatience of full and fixed consideration. But 
this question (one of the most difficult) as to how far 
a vacuum is allowed, and at what distances seeds may 
attract or repel each other, and what there is in this 
matter peremptory and invariable, I refer to the place 
where I shall treat of a vacuum. For it is not of 
much importance to the present question whether Na- 
ture utterly abhors a vacuum, or whether beings (as 
Telesius thinks it more correct to say) delight in 
mutual contact. For I make it plain, that this, whether 
it be abhorrence of vacuum or desire of contact, no 
way depends on heat and cold; nor is it ascribed 
thereto by Telesius himself, nor can it be ascribed to 
them upon any evidence in the nature of things ; 
seeing matter when moved from its place cannot but 
draw other matter to it, whether it be hot or cold, wet 
or dry, hard or soft, friendly or unfriendly ; imsomuch 
that a hot body will sooner attract the coldest body 
to its side, than suffer itself to be deserted and sep- 
arated from all. For the bond of matter is stronger 
than the enmity of heat and cold ;-nor does the sequa- 
city of matter care for the diversity of special forms. 
Therefore this virtue of connexion does not at all 
depend upon those principles of heat and cold. Next 
come two virtues opposed to each other, by which 
this kingdom of principles has been transferred (as 
may be thought) to heat and cold, but on a claim 
of richt not well made out; I mean those virtues by 
which beings open and rarefy, dilate and expand them- 
selves, so as to occupy a greater space and spread 
themselves over a larger sphere; or contrariwise close 
and condense, confine and contract themselves, so as to 
cover less space and shrink into a smaller sphere. We 
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must show therefore how far this virtue has its origin 
from heat and cold, and how far it keeps separate and 
unmixed with them. Now it is most true, as Telesius 
affirms, that density and rarity are as it were the 
proper work of heat and cold; for they have far the 
most to do in making bodies occupy a larger or less 
space; but yet these things are understood confusedly. 
For bodies seem sometimes to migrate and transfer 
themselves from one natural dimension to another, and 
that freely and as it were willingly, and with a change 
of form ; sometimes they seem only to be forced away 
from their natural dimension, and their old form still 
remaining, to return to their usual dimension again. 
Now that virtue of progression into a new space is 
almost governed by heat and cold. But it is not so 
with that other virtue of restitution ; since water ex- 
pands itself into vapour and air, oil likewise and fat 
things into exhalation of flame, by the power of heat ; 
nor (if the transmigration be perfect) do they care to 
return; nay the air itself also swells and is extended 
by heat. Whereas if the migration be only half ef- 
fected, then after the heat is withdrawn it easily returns 
to itself; so that even in the virtue of restitution heat 
and cold have something to do. But things which are 
extended and drawn asunder not by means of heat, but 
by some violence, as soon as the violence ceases return 
most eagerly (even without any accession of cold or 
diminution of heat) to their former dimensions ; as we 
see in the sucking of the glass egy. and the raising of 
the bellows. But this is still more evident in solid and 
yross bodies. For if a piece of cloth or a harp-string 
be stretched, on the removal of the force they rebound 

\ great Velocity ; and it is the same with compres- 
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sion. For air compressed and imprisoned by any vio- 
lence bursts out with a great force ; and indeed all 
that mechanical motion caused by the striking of one 
hard body by another, commonly termed violent mo- 
tion, by which solid bodies are sent flying through 
the air and water, is nothing but an endeavour of the 
parts of the discharged body to free themselves from 
compression ; and yet here there are no apparent 
traces of heat and cold. Nor can any such fine argu- 
ment be made upon this doctrine of Telesius, as to 
say, that to every natural dimension there is assigned 
a quantity of heat and cold, in a certain proportion ; 
therefore it may be that although no heat and cold 
are added, yet if the dimensions of the material body 
be extended or contracted it will come to the same 
thing ; because more or less of matter is put in the 
space than is proportionate to the heat and cold. 
Such things, though not absurd in words, are yet the 
suggestions of men who are always seeking some de- 
vice by which they may maintain their first thought, 
and do not follow out the inquiry in nature and fact. 
For if heat and cold be added to such extended or 
compressed bodies, and that in a greater measure than 
is proportionate to the nature of the body itself Clet 
the stretched cloth for instance be warmed by the 
fire), yet it will by no means restore the balance, nor 
extinguish the force of restitution. I have therefore 
now made it plain that this virtue of dimension does 
not depend in any notable proportion on heat or cold ; 
although it is this very virtue which has given most 
authority to these principles. Next come two virtues, 
which are in everybody’s mouth, and are spread far 
and wide, namely those by which bodies are carried 
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towards the greater masses and collections of their 
connaturals ; in the observation whereof, as in the 
rest, men either trifle or go quite wrong. For the 
common philosophy of the school holds it enough to 
distinguish natural from violent motion ; and to assert 
that heavy bodies by a natural motion are borne down- 
wards and light bodies upwards. But such specula- 
tions are of little help to philosophy. For these words, 
nature, art, and violence, are but compendious phrases 
and trifles. They ought not only to refer this motion 
to nature, but likewise to seek in this very motion for 
the particular and proper affection and appetite of the 
natural body. For there are a great many other nat- 
ural motions arising from very different passions of 
things. Therefore the thing is to be propounded ac- 
cording to its differences. Nay, those very motions 
which they call violent may be said to be more accord- 
ing to nature than that which they call natural ; if that 
be more according to nature which is stronger, or even 
which is more according to the system of the universe. 
For this motion of ascent and descent is not very im- 
perious, nor even universal ; but provincial as it were, 
and confined to certain regions ;.and it is moreover 
obedient and subject to other motions. And as for 
saying that heavy things move downwards and light 
upwards, it is the same as saying that heavy things are 
heavy and light light. For that which is predicated 
is assumed in the subject by the very force of the 
term. But if by heavy they mean dense and by light 
rare, they do advance somewhat; yet so as to arrive 
at an adjunct and concomitant rather than a cause. 
Those on the other hand who explain the appetites 
of heavy and light things by contending that the one 
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are borne to the centre of the earth, and the other 
to the circumference and compass of the heaven, as 
to their proper places, certainly assert something, and - 
likewise point towards a cause ; but altogether wrongly. 
For place has no forces, nor is body acted on except by 
body ; and all swift motion of a body, which seems as 
if it were seeking a place for itself, is really m pursuit 
not of location or position simply, but with reference to 
some other body. 
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CHAPTER I. 


Division of all Human Learning into History, Poesy, 
and Philosophy, according to the three faculties of 
the mind, Memory, Imagination, and Reason: and 
that the same division holds good likewise in Theology ; 
the vessel (that 18, the human understanding) being 
the same, though the matter and the manner of con- 
veyance be different. 


I apvorr that division of human learning which cor- 
responds to the three faculties of the understanding. 
Its parts therefore are three; History, Poesy, and 
Philosophy. History is referred to the Memory ; poesy 
to the Imagination; philosophy to the Reason. And 
by poesy here I mean nothing else than feigned history. 
History is properly concerned with individuals; the 
impressions whereof are the first and most ancient 
guests of the human mind, and are as the primary 
material of knowledge. With these individuals and 
this material the human mind perpetually exercises 
itself, and sometimes sports. For as all knowledge is 
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the exercise and work of the mind, so poesy may be 
regarded as its sport. In philosophy the mind is bound 
to things; in poesy it is released fram that bond, and 
wanders forth, and feigns what it pleases. That this 
is 80 any one may see, who seeks ever so simply and 
without subtlety into the origins of intellectual impres- 
sions. For the images of individuals are received by 
the sense and fixed in the memory. They pass into 
the memory whole, just as they present themselves. 
Then the mind recalls and reviews them, and (which 
is its proper office) compounds and divides the parts of 
which they consist. For the several individuals have 
something in common one with another, and again some- 
thing different and manifold. Now this composition and 
division is either according to the pleasure of the mind, 
or according to the nature of things as it exists in fact. 
If it be according to the pleasure of the mind, and these 
parts are arbitrarily transposed into the likeness of some 
individual, it is the work of imagination; which, not 
being bound by any law and necessity of nature or 
matter, may join things which are never found together 
in nature and separate things which in nature are never 
found apart; being nevertheless confined therein to 
these primary parts of individuals. For of things that 
have been in no part objects of the sense, there can be 
no imagination, not even a dream. If on the other 
hand these same parts of individuals are compounded 
and divided according to the evidence of things, and as 
they really show themselves in nature, or at least appear 
to each man’s comprehension to show themselves, this 
is the office of reason; and all business of this kind is 
assigned to reason. And hence it is evident that from 
these three fountains flow these three emanations, His- 
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tory, Poesy, and Philosophy ; and that there cannot be 
other or more than these. For under philosophy I in- 
clude all arts and sciences, and in a word whatever has 
been from the occurrence of individual objects collected 
and digested by the mind into general notions. Nor do 
I think that there is need of any other division than 
this for Theology. For the informations of revelation 
and of sense differ no doubt both in matter and in the 
manner of entrance and conveyance ; but yet the human 
spirit is one and the same; and it is but as if different 
liquors were poured: through different funnels into one 
and the same vessel. Therefore I say that Theology 
itself likewise consists either of sacred history, or of 
divine precepts and doctrines, as a kind of perennial 
philosophy. And that part which seems to fall outside 
this division (that is, prophecy) is itself a species of 
history, with the prerogative of divinity wherein times 
are joined together, that the narrative may precede the 
fact; and the manner of delivery, both of prophecies 
by means of visions and of divine doctrine by parables, 
partakes of poesy. 


CHAP. II. 


Division of History into Natural and Civil ; Ecclesiastical 
and Literary History being included under Civil. 
Livision of Natural History into History of Genera- 
tions, Preter-generations, and Arts, according to the 
three states of Nature, namely, Nature Free, Nature 
Erring, and Nature Constrained. 


History is either Natural or Civil. Natural history 
relates the deeds and actions of nature ; civil history 
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those of men. Matter of Divinity shows itself no doubt 
in both, but more in civil ; so much so indeed as to con- 
stitute a distinct species in history, which we call Sacred 
or Ecclesiastical. This therefore I attribute to Civil; 
but first I will'speak of Natural. Natural history does 
not treat of particular objects separately. Not that I 
was wrong in saying that history deals with individuals, 
circumscribed by place and time. For properly it is so. 
_ But since there is in natural objects a promiscuous re- 
semblance one to another, insomuch that if you know 
one you know all, it would bea superfluous and endless 
labour to speak of them severally. And therefore we 
see that where there is no such promiscuous resemblance, 
natural history does take in individuals ; such I mean 
of which there is not a body, or nation as it may be 
called. For of the sun, moon, earth, and the like, 
which are unique in their species, it is very right that 
separate histories should be written; nor less of such 
things as notably deviate from their species, and are 
prodigies ; since in their case a description and knowl- 
edge of the species itself is neither sufficient nor com- 
petent. These two kinds of individuals therefore 
natural history does not reject; but for the most part 
(as has been said) it is concerned with species. But I 
will make the division of natural history according to 
the force and condition of nature itself; which is found 
in three states, and subject as it were to three kinds of 
regimen. For nature is either free, and allowed to go 
her own way and develop herself in her ordinary course ; 
that is when she works by herself, without being any 
way obstructed or wrought upon; as in the heavens, in 
animals, in plants, and in the whole array of nature ;— 
or again she is forced and driven quite out of her course 
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by the perversities and insubordination of wayward and 
rebellious matter, and by the violence of impediments ; 
as in monsters and heteroclites of nature ;— or lastly, 
she is constrained, moulded, translated, and made as it 
were new by art and the hand of man; as in things 
artificial. For in things artificial nature seems as it 
were made, whereby a new array of bodies presents. 
itself, and a kind of second world. Natural history 
therefore treats either of the lberty of nature or her 
errors or her bonds. And if any one dislike that arts 
should be called the bonds of nature, thinking they 
should rather be counted as her deliverers and cham- 
pions, because in some cases they enable her to fulfil 
her own intention by reducing obstacles to order ; for 
my part I do not care about these refinements and ele- 
gancies of speech ; all F mean is, that nature, like Pro- 
teus, is forced by art to do that which without art would 
not be done; call it which you will, — force and bonds, 
or help and perfection. I will therefore divide natural 
history into history of generations, history of preter- 
generations, and history of arts; which I also call me- 
chanical and experimental history. And I am the 
rather induced to set down the history of arts as a spe- 
cies of natural history, because it is the fashion to talk 
as if art were something different from nature, so that 
things artificial should be separated from things natural, 
as differing totally in kind; whence it comes that most 
writers of natural history think it enough to make a 
history of animals or plants or minerals, without men- 
tioning the experiments of mechanical arts (which are 
far the most important for philosophy); and not only 
that, but another and more subtle error finds its way 
into men’s minds; that of looking upon art merely as 
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a kind of supplement to nature; which has power 
enough to finish what nature has begun or correct 
her when going aside, but no power to make radical 
changes, and shake her in the foundations ; an opinion 
which has brought a great deal of despair into human 
concerns. Whereas men ought on the contrary to have 
a settled conviction, that things artificial differ from 
things natural, not in form or essence, but only in the 
efficient ; that man has in truth no power over nature, 
except that of motion— the power, I say of putting 
natural bodies together or separating them — and that 
the rest is done by nature working within. Whenever 
therefore there is a possibility of moving natural bodies 
towards one another or away from one another, man 
and art can do everything; when there is no such pos- 
sibility, they can do nothing. On the other hand, pro- 
vided this motion to or from, which is required to pro- 
duce any effect, be duly given, it matters not whether 
it be done by art and human means, or by nature un- 
aided by man; nor is the one more powerful than the 
other. As for instance when a man makes the appear- 
ance of a rainbow on a wall by the sprinkling of water, 
nature does the work for him, just as much as when 
the same effect is produced in the air by a dripping 
cloud; and on the other hand when gold is found pure 
in sands, nature does the work for herself just as much 
as if it were refined by the furnace and human appli- 
ance. Sometimes again the ministering office is by the 
law of the universe deputed to other animals; for 
honey, which is made by the industry of the bee, is no 
less artificial than sugar, which is made by man; and 
in manna (which is a thing of like kind) nature asks 
no help, but does all herself. Therefore as nature is 
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one and the same, and her power extends through all 
things, nor does she ever forsake herself, these three 

things should by all means be set down as alike sub- 
' ordinate only to nature ; namely, the course of nature ; 
the wandering of nature; and art, or nature with man 
to help. And therefore in natural history all these 
things should be included in one continuous series of 

narratives ; as indeed Pliny has in great part done ; who 
- conceived an idea of natural history suitable to its dig- 
nity, but handled it in a manner most unworthy of the 
conception. Let this then be the first division of natu- 
ral history. 


CHAP. III. 


Division of Natural History according to its use and 
end; and that by far the noblest end of Natural Ms- 
tory 1s to lay a foundation for Philosophy ; and that. 
such a history (a history framed with a view to that 


end) 18 wanting. 


Natura. history, which in subject (as I said) is 
threefold, is in use twofold. For it is used either for 
the sake of the knowledge of the things themselves 
which are committed to it, or as the primary material 
of philosophy. Now the noblest end of natural history 
is this; to be the stuff and matter of true and lawful 
induction ; and to draw from the sense enough to in- 
form the intellect. For that other kind which aims 
either to please by the agreeableness of the narrative, 
or to help by the use of experiments, and is pursued 
for the sake of such pleasure or such profit, is an infe- 
rior thing, and in its very kind of less value, than that 
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which is qualified to be a proper preparative for the 
building up of philosophy. For this is that natural 
history which constitutes a solid and eternal basis of 
true and active philosophy ; this it is which gives the 
first spark to the pure and real light of nature; and 
whose genius being neglected and not propitiated, has 
caused us to be visited most unhappily by that host of 
spectres and kingdom of shadows which we see flitting 
about among the philosophies, afflicting them with utter 
barrenness in respect of works. Now I affirm and bear 
witness that a natural history properly adapted to this 
end is not extant, but is wanting, and should be set 
down among the deficients. And let no man be sd 
dazzled either by the great names of ancient writers or 
the great volumes of modern, as to think this complaint 
of mine unjust. I know well that a natural history is 
extant, large in bulk, pleasing in variety, curious often 
in diligence ; and yet strip it of fables, antiquities, quo- 
tations and opinions of authors, empty disputes and 
controversies, philology and ornaments (which are 
more fitted for table-talk and the noctes of learned 
men than for the institution of philosophy), and it will 
shrink into small compass ; so that it would seem as if 
people were engaged in getting up a treasure-house of 
eloquence, rather than a sound and faithful narrative 
of facts. Besides, it is not of much use to recount or 
to know the exact varieties of flowers, as of the iris or 
tulip, no, nor of shells or dogs or hawks. For these 
and the like are but sports and wanton freaks of nature, 
and almost approach to the nature of individuals. And 
though thev involve an exquisite knowledge of the par- 
ticular objects, the information which thev afford to 
the sciences is slight and almost useless) And yet 


“DESCRIPTIO GLOBI INTELLECTUALIS.” 411 


these are the things which our ordinary natural his- 
tory takes pride in. And while it descends to matters 
which do not belong to it, and indulges to excess in 
matters superfluous, on the other hand its great and 
solid parts are either entirely omitted or carelessly and 
lightly treated. And indeed in the whole course of 
inquiry pursued and the whole mass of matter gath- 
ered, it appears to be in no way adapted or qualified 
for the end which I have mentioned, namely the build- 
ing up of philosophy. This will be best shown in 
the particular branches of it, and by comparing the 
history of which I am now going to set forth a descrip- 
tion, with that which we have. 


CHAP. IV. 


Beginning of a treatise showing of what nature the re- 
quired history should be; namely the Natural His- 
tory which is to serve as a foundation of Philoso- 
phy. For the clearer explanation of this, a division 
of the History of Generations 78 first subjotned. 
This is digested into five parts. The first the His- 
tory of the Heavens; the second, the History of 
Meteors ; the third, the History of Earth and Sea; 
the fourth, the History of Collegia Majora, or Ele- 
ments or Masses ; the fifth, the History of Collegia 
Minora, or Species. The history of Primary Vir- 
tues is postponed, till the explanation of this first 
division, of Generations, Preter-generations, and 
Arts, is concluded. 


AxrHouGH I consider myself bound not to leave the 
completion of this history which I pronounce deficient 
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to others, Lut to take it upon myself; because the more 
it may seem a thing open to every man’s industry, 
the greater fear there is that they will go astray from 
my design ; and I have therefore marked it out as the 
third part of my instauration ; yet that I may still keep 
true to my plan of giving either explanations or speci- 
mens of those things which are wanting, and likewise 
that in case of my death there may be something saved, 
I think fit now in this place to set down my opinion 
and advice in this matter. Of the History of Genera- 
tions or Nature at large I set down five parts. These 
are the History of Ether. The History of Meteors 
and of the Regions of the Air, as they are called ; for 
the sublunar region down to the surface of the earth, 
and the bodies situated upon it, I assign to the history 
of meteors ; Comets likewise of all kinds (however the 
truth may be) yet for the sake of order I include among 
meteors. Third comes the History of the Earth and 
Sea, which together make up one globe. And so far 
the nature of things is distributed according to places 
and positions. The two remaining parts distinguish 
the substances of things or rather masses. For con- 
natural bodies are congregated into greater and lesser 
masses; which I commonly term greater and lesser 
Colleges, and which are related to one another in the 
polity of the world as tribes or families. Therefore 
fourth in order is placed the History of Elements or 
the Greater Colleges; fifth and last, the History of 
Species or the Lesser Colleges. For I mean by Ele- 
ments not the commencements of things, but only the 
greater masses of connatural bodies. Now this great- 
ness of mass is owing to the texture of the matter of 
which they are composed being easy, simple, obvious, 
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and prepared ; whereas species are sparingly supplied 
by nature, because the texture of matter is complex, 
and in most cases organic. As for those virtues which 
may be regarded as cardinal and universal in nature, 
as Dense, Rare, Light, Heavy, Hot, Cold, Consistent, 
Fluid, Similar, Dissimilar, Specific, Organic, and the — 
like, together with the motions contributing to them, as 
Resistance,, Connexion, Contraction, Expansion, and 
the rest (the history of which I would by all means 
have collected and constructed, even before we come 
to the work of the intellect), I will treat of the history 
of these and of the manner of constructing it, when I 
have completed the explanation of this triple division, 
of Generations, Preter-generations, and Arts. For I 
have not included it in that threefold division, because 
it is not properly a history, but as it were a middle 
term between history and philosophy. But now I will 
speak of the History of the Celestial Bodies, and give 
precepts concerning them, and then of the rest. 


CHAP. V. 


The history of Celestial Bodies ts resumed; showing 
both what it should be in kind; and that the legiti- 
mate ordering of such a history turns on three kinds 
of precepts ; namely, the End, the Matter, and the 
Manner of Construction. 


I wouxp have the History of Celestial Bodies simple, 
and without any infusion of dogmas; all theoretical 
doctrine being as it were suspended: a history em- 
bracing only the phenomena themselves (now almost 
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incorporated with the dogmas) pure and separate; a 
history in short, setting forth a simple narrative of the 
facts, just as if nothing had been settled by the arts of 
astronomy and astrology, and only experiments and 
observations had been accurately collected and de- 
scribed with perspicuity. In which kind of history 
there is nothing extant which satisfies me. Something 
of the kind indeed Pliny has touched on cursorily and 
loosely ; but that would be the best history of the 
celestial bodies which might be extracted and worked 
‘out from Ptolemzeus and Copernicus and the more 
learned writers on astronomy, taking the experiments 
detached from the art, and adding the observations of 
more modern writers. It may seem strange that I 
should wish to recall to their primitive rudeness and 
the simplicity of naked observations things so labo- 
riously produced, advanced, and amended. But the 
truth is that, without meaning to throw away the 
benefit of former inventions, I am attempting a far 
greater work: for it is not merely calculations or pre- 
dictions that I aim at, but philosophy: such a philoso- 
phy I mean as may inform the human understanding, 
not only of the motion of the heavenly bodies and the 
period of that motion, but likewise of their substance, 
various qualities, powers, and influences, according to 
natural and certain reasons, free from the superstition 
and frivolity of traditions ; and again such as may dis- 
cover and explain in the motion itself, not what is 
accordant with the phenomena, but what is found in 
nature herself, and is actually and really true. Now 
it is easy to see, that both they who think the earth 
revolves, and they who hold the priomum mobile and 
the old construction, are about equally and indifferently 
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supported by the phenomena. Nay, and the author 
of the new construction in our own day, who made 
the sun the centre of the secundum mobile, as the earth 
of the primum mobile, whereby the planets in their 
proper revolutions would seem to wheel in dance round 
the sun (as some of the ancients suspected to be the 
case with Venus and Mercury), if he had thought the 
matter fairly out, might probably have brought it to a 
very good conclusion. Nor have I any doubt but that 
other similar constructions might by wit and severe 
thought be invented. Neither indeed do they who 
propose these theories mean to say that the things they 
allege are actually true, but only that they are con- 
venient hypotheses for calculations and the construc- 
tion of tables. But my plan has a different aim ; for 
I seek not for ingenious adjustments, which may be 
many, but for the truth of the thing, which is simple. 
And to this a history of phenomena kept pure and 
simple will open the way, while one tinctured with 
dogma will obstruct it. I may say also, that as I hope 
for the discovery of the truth regarding the heavenly 
bodies from a history made and compiled according to 
my principle, by itself alone ; so I rest that hope much 
more upon observation of the common passions and 
desires of matter in both globes. For those supposed 
divorces between ethereal and sublunary things seem 
to me but figments, superstitions mixed with rashness ; 
seeing it is most certain that very many effects, as of 
expansion, contraction, impression, cession, collection 
into masses, attraction, repulsion, assimilation, union, 
and the like, have place not only here with us, but 
also in the heights of the heaven and the depths of the 
earth. Nor have we any more faithful interpreters to 
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consult, in order that the human understanding may 
penetrate the depths of the earth, which are never seen 
at all, and the heights of heaven which are for the 
most part seen untruly. Most excellently therefore 
did the ancients represent Proteus, him of the many 
shapes, to be likewise a prophet triply great ; as know- 
ing the future, the past, and the secrets of the present. 
For he wlio knows the universal passions of matter and 
thereby knows what is possible to be, cannot help 
knowing likewise what has been, what is, and what 
will be, according to the sums of things. Therefore 
the best hope and security for the study of celestial 
bodies I place in physical reasons ; meaning by phys- 
ical reasons not such as are commonly supposed, but 
only the doctrine concerning those appetites of matter 
which no diversity of regions or places can distract or 
dissever. Not that on this account (to return to my 
design) I would have any diligence spared in descrip- 
tions and observations of the celestial phenomena them- 
selves. For the fuller our supply of such appearances, 
the readier and surer will everything be. But before 
I speak more of this, I have to congratulate both the 
industry of mechanics, and the zeal and energy of cer- 
tain learned men, that now of late by the help of op- 
tical instruments, as by skiffs and barks, they have 
opened a new commerce with the phenomena of the 
heavens; an undertaking which I regard as being 
both in the end and in the endeavour a thing noble 
and worthy of the human race; the rather because 
these men are as much to be praised for their honesty 
as for their boldness; seeing that they have ingenu- 
ously and perspicuously explained the manner in which 
each point of their proceeding in each case has been 
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made out. All that is wanted further is constancy 
and great severity of judgment, to change the instru- 
ments, to increase the number of witnesses, to try each 
particular experiment many times and many ways; 
lastly, to suggest to themselves and open to others 
every objection that can be made, not despising even 
the minutest scruple ; lest it fare with them as with 
Democritus in the matter of the sweet figs, when it 
turned out that the old woman was wiser than the 
philosopher, and that a vast and wonderful speculation 
was built upon a trifling and ridictlous mistake. But 
now having made these general remarks by way of 
preface, let us go on to a description of the history of 
celestial bodies more at large, to show what and what 
kind of things are to be sought concerning them. 
First, therefore, I will set down the questions in 
nature, at least some of them, and those the chief; 
to these I will add the uses which may probably be 
derived to man from the study of celestial bodies ; 
both of these as bemg the mark at which the history 
aims ; that they who undertake to compose a history 
of the heavens may know what we are about, and may 
keep these questions, together with these operations 
and effects, in mind and view ; and so proceed to form 
such a history as shall be adapted to the solution of 
the said questions, and the procuring of such fruits 
and benefits to the human race. Now the questions 
I mean are of that kind which inquire of the fact in 
nature, not of causes. For this is the proper business 
of history. Next, I will show distinctly in what the 
history of celestial bodies consists, and what are its 
parts; what things are to be understood or inquired, 
what experiments to be collected and procured, what 
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observations to be employed and sifted ; propounding 
as it were certain Inductive Topics, or Articles of In- 
terrogation concerning the heavens. Lastly, I will 
give some precepts, not only concerning that which 
should be sought, but also how the matters under in- 
quiry are to be examined and how presented and put 
in writing ; that the diligence of the first inquiry may 
not be lost in passing it on, nor (what is worse) the 
beginning of the work, on which the subsequent prog- 
ress depends, prove weak and fallacious. In short I 
will explain both what should be inquired with regard 
to the heavenly bodies, and with what view, and in 
what manner. 


CHAP. VI. 


That philosophical questions concerning the Celestial 
Bodies, even such as are contrary to opinion, and 
somewhat harsh, should be received. Five questions 
are propounded concerning the system itself ; namely, 
is there a system? if there be, what is the centre of 
it, what the depth, what the connexion, and what 
the position of the parts? 


Most men no doubt will think that I am digging up 
the remains of old questions long since laid up and 
buried, and in a manner raising their ghosts, and mix- 
ing fresh questions with them. But since the philos- 
ophy of which we are hitherto in possession concerning 
the heavens has no soundness ; and since it is my con- 
stant determination to refer everything to a new trial 
by legitimate induction ; and since if any questions are 
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passed over, there will be so much less pains and dili- 
gence bestowed on the history, because it will perhaps 
seem superfluous to inquire of things concerning which 
no question has been raised ; I hold it necessary to take 
in hand all questions which the nature of things any- 
where presents. Nay, the less certain I am concerning 
the questions which are to be determined by my meth- 
od, the less difficulty do I make in entertaining them. 
For I see an end of the matter. The first question 
therefore is, whether there be a system? that is, whether 
the world or universe compose altogether one globe, 
with a centre; or whether the particular globes of 
earth and stars be scattered dispersedly, each on its 
own roots, without any system or common centre ? 
Certainly the school of Democritus and Epicurus 
boasted that their founders had overthrown the walls 
of the world; yet this did not absolutely follow from — 
their words. For when Democritus had set down mat- 
ter or seeds as infinite in quantity and finite in attni- 
butes and power, as moving about, and never located 
in any position from all eternity, he was driven by the 
very force of this opinion to constitute multiform 
worlds, subject to birth and death, some well ordered, - 
others badly put together, even essays of worlds and 
vacant spaces between. But yet though this were 
admitted, there was no reason why that part of matter 
which is assigned to this particular world which is 
visible to us, should not have the shape of a globe. 
For each one of those worlds must have received some 
shape; and although there can be no middle point in 
infinity, yet in the parts of infinity a round figure may 
exist, no less in a world than in a ball. Now Democ- 
ritus was a good dissector of the world, but in the 
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integral parts of the world inferior even to the ordi 
philosophers. But the opinion of which I am 
speaking, which destroyed and confounded system, 
that of Heraclides Ponticus, Ecphantus, and Nicet: 
Syracuse, and most of all Philolaus, and likewis: 
our own day, of Gilbert, and all those (except Cx 
nicus) who believed that the earth was a planet 
movable, and as it were one of the stars. And 
effect of this opinion is that the several planets 
stars, together with innumerable other stars w 
elude our sight by reason of their distance, and ot 
again which are invisible to us from their nature | 
not lucent but opaque, having each of them obte 
their own globes and primary forms, are scattered 
suspended through that immense expanse whic 
behold above us, whether it be of vacuum or some 
and almost indifferent body, like so many islands i 
immense sea, and revolve not round any common 
tre, but each separately round its own; some sin 
others with some progressive motion of the ce 
Now the harshest thing in this opinion is, that 
take away quiet or immobility from nature. B 
seems that as there are bodies in the universe v 
revolve, that is, which move with an infinite and 
petual motion, so on the other hand there shoul 
some body which is at rest; between which con 
middle nature, of such as move in a straight — 
seeing that motion in a straight line suits the par 
globes, and things banished from their native coun 
which move towards the globes of their connatt 
that being united with them they may themselves 
either revolve or rest. But this question (nar 
whether there be a system) will be answered by 
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which shall be determined concerning the motion of 
the earth, that is, whether the earth stands still or re- 
volves, and the substance of the stars, whether they are 
solid or flamy, and the ether or interstellar spaces in 
the heaven, whether they consist of body or vacuum. 
For if the earth be stationary and the heavens revolve 
in a diurnal motion, there is doubtless a system; but if 
the earth revolve, it does not necessarily follow that 
there is no system; because there may be some other 
centre of the system; the sun, for instance, or some- 
thing else. Again, if the globe of the earth be the 
only one dense and solid, it would seem that the matter 
of the universe is collected and condensed to that 
centre ; but if it be found that the moon or some of 
the planets consist likewise of dense and solid matter, 
it would seem that dense bodies collect not to any one 
centre, but dispersedly, and as it were fortuitously. 
Lastly, if it be asserted that there is a collective vac- 
uum in the interstellar spaces, it would seem that 
each globe has round it an emanation of rarer sub- 
stance, and beyond that a vacuum. But if these 
spaces be filled with body, it would seem that there is 
a union of dense things in the middle, and a repulsion 
of rarer things to the circumference. Now it is of 
great importance to science to know the conjugations 
of questions ; because in some cases there is history or 
inductive matter by which they may be settled, in 
others not so. But granting that there is a system, 
we come next to the second question, what is the centre 
of that system? For if any one of the globes is to 
occupy the position of centre, there are two especially, 
which offer themselves as having the nature of a mid- 
dle or centre; namely, the earth and the sun. In 
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favour of the earth, we have the evidence of our sight, 
and an inveterate opinion ; and most of all this, that as 
dense bodies are contracted into a narrow compass, 
and rare bodies are widely diffused (and the area of 
every circle is contracted to the centre), it seems to 
follow almost of necessity that the narrow space about 
the middle of the world be set down as the proper and 
peculiar place for dense bodies. In favour of the sun, 
on the other hand, we have this consideration, that 
that body which has the chief office in the system 
should occupy that place from which it may best act 
on the whole system and communicate its influence. 
And since the sun is that which seems most to vivify 
the world by imparting heat and light, it appears to be 
altogether right and in order that it should be placed 
in tlie middle of the world. Besides, the sun mani- 
festly-has Venus and Mercury as his satellites, and in 
the opinion of Tycho the other planets also; whence 
it is plain that the sun can sustain the nature of a 
centre, and perform its office in some things, and so 
has the better title to be constituted the centre of the 
universe ; as was asserted by Copernicus. Neverthe- 
less, in the system of Copernicus there are found many 
and great inconveniences ; for both the loading of the 
earth with a triple motion is very incommodious, and 
the separation of the sun from the company of the 
planets, with which it has so many passions in common, 
is likewise a difficulty, and the introduction of so much 
immobility into nature, by representing the sun and 
stars as immovable, especially being of all bodies the 
highest and most radiant, and making the moon re- 
volve about the earth in an epicvele, and some other 
assumptions of lus, are the speculations of one who 
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cares not what fictions he introduces into nature, pro- 
vided his calculations answer. But if it be granted 
that the earth moves, it would seem more natural to 
suppose that there is no system at all, but scattered 
globes, according to the opinion of those I have al- 
ready mentioned, than to constitute a system in which 
the sun is the centre. And this the consent of ages 
and of antiquity has rather embraced and approved. 
For the opinion concerning the motion of the earth is 
not new, but revived from the ancients, as I said; 
whereas the opinion that the sun is the centre of the 
world and immovable is altogether new (except one 
verse, wrongly translated), and was first introduced by 
Copernicus.!. Then comes the third question, concern- 
ing the depth of the system; not with a view to find 
its exact measure, but to ascertain whether the starry 
heaven be like one region, or orb, as it 18 commonly called; 
or whether of the fixed stars, as they call them, some are 
higher than others, with an immeasurable depth between ? 
For it cannot be that they are of equal-height, if the 
words be taken exactly ; since the stars are certainly 
not situated as in a plain, so as to have a superficial 
dimension only, like spots or bubbles, but they are en- 
tire globes, great and deep; and being of such differ- 
ent magnitudes, it must needs be that some protrude 
more than others either upwards or downwards, nor is 
it possible for them to be united in one surface, either 
above or below. And if this be the case in the parts 
of stars, it would plainly be rash to assert that there 
are not some stars higher than others in their whole 
body. But though this be true, it may nevertheless be 
maintained that the width of that region which they 
1 The allusion is to Job ix. 6. 
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call the sphere or starry heaven, though great, is defi- 
nite; and that within this those prominences and de- 
grees of altitude are in a manner limited; for we see 
from the apogees and perigees of the planets that every 
one of their heavens through which they ascend and 
descend has an observable width. But the question 
proposed relates only to this, — whether some stars are 
above others, like planet above planet, and as it were 
in different orbs. And this question is in like manner 
related to that other concerning the motion or fixed- 
ness of the earth. For if the stars move in a diurnal 
motion round the earth, since they all move with the 
same velocity, and as it were with one spirit (and since 
it is very evident in planets that as they vary in height 
and lowness of position, so they vary in quickness and 
slowness of motion), it is probable that the stars, being 
equal in velocity, are situated likewise in one region of 
the ether, the width or profundity of which, although 
it be great, yet is not so great as to make a difference 
m the velocity or quickness of motion; but so that 
throughout the whole of that region everything being 
united together by a kind of bond of connaturality 
revolves equally, or at least with so little difference 
that at this distance it is not visible to the sight. But 
if the earth moves, the stars may either be stationary, 
as Copernicus thought, or, as is far more probable, and 
has been suggested by Gilbert, they may revolve each 
round its own centre in its own place, without any 
motion of its centre, as the earth itself does ; if only 
you separate that diurnal motion of the earth from 
those two supposititious motions which Copernicus su- 
peradded.. But either way, there is no reason why 
there should not be stars above stars till they go be- 
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yond our sight. The fourth question is concerning the 
connexion of the system. Now of tle nature and es- 
sence of the body or thing which is regarded as pure 
ether, and occupies the space between the stars, I will 
inquire afterwards. At present I will only speak of the 
coherence of the system. This may be in three ways. 
For there is either vacuum, or contiguity, or continuity ; 
therefore we must first inquire, whether there be a col- 
lective vacuum in the interstellar spaces? a thing which 
Gilbert distinctly affirmed,! and which likewise some 
of those among the ancients who thought that the 
globes were dispersed without any system, seem to in- 
timate ; especially those who asserted that the bodies 
of the stars are compact. The opinion is this: that all 
the globes, as well the stars as the earth, consist of 
solid and dense matter: that these are immediately 
surrounded by a kind of bodies which are to a certain 
extent connatural with the globe itself, but yet more 
imperfect, languid, and attenuated ; and are in fact noth- 
ing else than the effluvia and emanations of the globes 
themselves ; such as vapours are, and exhalations, and 
indeed the air itself, wlen compared with the earth: 
that these emanations do not extend for any great dis- 
tance round each globe ; and that the remaining space 
(which is far the most extensive) is empty. Which 
opinion is countenanced by the fact that the bodies of 
the stars are seen at such an immense distance. For 
if all that space were filled, especially with bodies 
which are doubtless very unequal in density and rarity, 
the refraction of rays would be so great that they 
would not reach our sight ; whereas if far the greatest 
part of that space be a vacuum, it is natural to suppose 
1 Gilbert, Physiol. Nova, i. 22. 


426 TRANSLATION OF THE 


that they traverse it more easily. And indeed this 
question will in great part depend on the question 
which I shall next bring forward concerning the sub- 
stance of the stars, whether tt be dense, or rare and open. 
For if their substance be solid, it will seem as if nature 
were only busy and anxious about the globes and their 
immediate neighbourhood ; and that she leaves and 
passes by, as it were, the intermediate spaces. There- 
fore it would not be improbable that the globes are 
denser about the centre, more open towards the cir- 
cumference, In the surrounding atmosphere and effluvia 
almost exhausted, and so terminated at last in vacuum. 
On the other hand, if the nature of the stars be rare 
and flamy, it will appear that the nature of rarity is 
not merely the diminution of density, but. powerful and 
primary of itself, no less than the nature of solidity ; 
and that it abounds both in the stars themselves, and 
in the ether, and in the air, so that there is no need of 
a collective vacuum. ‘This question concerning a vac- 
uum in the interstellar spaces will depend likewise on 
that question which relates to the principles of nature ; 
Does nature admit a vacuum? Not however on this 
absolutely, without proper distinction. For it is one 
thing to deny a vacuum absolutely, another to deny a 
collective vacuum. For the reasons which may be 
advanced in favour of a vacuum interspersed, whereby 
bodies are relaxed and opened, are far stronger than 
those on which the assertion of a collective vacuum, 
that is, a vacuum extending over great spaces, is sup- 
ported. And it was not Hero alone, a man of wit and 
a mechanician, who saw this, but Leucippus likewise 
and Democritus, the founders of the opinion concern- 
ing the vacuum, which Aristotle endeavours by cer- 
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tain fine reasons to attack and destroy; which two 
philosophers, certainly most acute and famous men, in 
admitting an interspersed vacuum, do in fact deny a 
collective one. For in the opinion of Democritus vacu- 
ity is bounded and circumscribed, so that beyond cer- 
tain limits distraction or divulsion of bodies is no more 
possible than compulsion or compaction.! For al- 
though in those works of Democritus which have come 
down to us this is never expressly declared, yet he 
seems to imply as much when he asserts that bodies as 
well as spaces are infinite: using.as his argument, that 
otherwise (that is, if space were infinite and bodies 
finite) bodies would never cohere. Therefore by rea- 
son of matter and space being equally infinite, vacuity 
is necessarily confined within certain bounds, which 
seems to have been his real opinion rightly understood; 
that is, that there is a certain limit to the expansion 
of bodies by reason of the vacuum with which they are 
coupled; and that there is no solitary vacuum, not 
enclosed in a body. But if there be no vacuum 
amounting to a solution of continuity in the system, 
yet as there is found so great a diversity of bodies in 
the parts and regions of the system that they seem to 
belong as it were to different nations and countries, 
there arises a second question, which relates to the 
connexion of the system ; this is, whether the pure ether 
be one perpetual and continuous fluid, or consist of many 
contiguous to one another? Now it is not for me to 
_ refine about words, but by a contiguous body I under- 
stand a body which lies on another without mixing 
with it. I do not mean however a series of hard rigid 
floors, like the stories of a house, such as:the vulgar 


1 Cf. Lucretius, i. 983. 
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astronomers imagine, but such a succession as fluids 
admit of, as when water floats on quicksilver, oil on 
water, air on oil. For no one can doubt but that in 
that immense tract of pure ether there are wonderful 
differences as to density and rarity and many other 
things; but upon either supposition (that is, whether 
you assume continuity or contiguity) this may be the 
‘case. For it is certain that even in the sea the water 
at the top and the water at the bottom are not of the 
same consistency and taste; while in the air, there is a 
very great difference -between the air contiguous to the 
earth and the upper air; and yet the fluidity is one 
and entire and uninterrupted. Thé question therefore 
is brought to this, whether the differences in the tract of 
pure air insinuate themselves gradually and with a con- 
tinuous flow ; or whether they take place at certain dis- 
tinguishable limits, where the bodies which cannot mix are 
joined to each other ; as with us air hes on water. For 
indeed to a simple observer the whole of that pure and 
clear body in which the globes of the earth and stars 
float and hang as in an immense sea, and which is in- 
finitely greater both in quantity and the space which it 
occupies than the globes between which it is inter- 
posed, seems to be a thing undivided and completely 
united. But to a deeper searcher of nature it will 
plainly appear that nature is accustomed to proceed for 
some distance by degrees, and then suddenly by jumps, 
and to take these processes in turn. Otherwise, if a 
man examine it well, no structure of things or organic 
figure could be formed, if the proceeding were always 
by imperceptible degrees. Therefore this gradual prog- 
ress may do for the spaces between the worlds, but 
not for the world, the construction of which requires 
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that things very dissimilar be separated one from the 
other, and yet brought into approximation. Thus air 
succeeds to and touches earth and water, a body very 
different from them, and yet placed in immediate prox- 
imity; not first mud, then vapour or mist, and then 
pure air; but air at once, without any thing between. 
But in air and ether (for I put the two together) the 
most remarkable and radical division of all may be de- 
rived from a greater or less susceptibility of the starry 
nature. Between the globe of the earth then and the 
summits of heaven there seem to be generally three 
regions especially remarkable; namely, the tract of the 
air, the tract of the planetary heaven, and the tract of 
the starry heaven. Now in the lowest of these tracts, 
the starry nature is not consistent ; in the middle it is 
‘consistent, but gathers into separate globes; in the high- 
est it diffuses itself among a great number of globes, till 
at the summits thereof it seems to pass as it were into 
the perfect empyrean. But in the meantime I must not 
forget what I said just now, that nature is accustomed 
to adopt the gradual and the sudden process by turns, 
so that the confines of the first region communicate 
with the second, and the second with the third. For 
both in the higher air, when the air has begun to be 
cleared from the emanations of the earth and to be 
more rarefied by the emanations of the heavens, flame 
tries and endeavours to be consistent ; as we see in the 
lower comets, which are of a middle nature between 
the starry nature in consistence and in evanescence ; 
and again in the neighbourhood of the sun (at may be) 
where the heaven seems to become starry, and to be- 
gin to pass into the nature of the starry heaven. For 
it may be that those spots which have been discovered 
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in the sun, certainly by faithful and diligent observa- 
tion, are a kind of rudiments of starry matter; whereas 
in the heaven of Jupiter absolute and perfect stars are 
discernible, though too small to be seen without the 
aid of telescopes; and again in the summits of the 
starry heaven it seems from the innumerable sparklings 
of the ether between the numbered stars (for which 
other causes bald enough are usually given) that the 
starry nature is more diffused and continuous. Of 
these things however I will speak further in the ques- 
tions which I shall presently propose about the sub- 
stance of the stars and the interstellar heaven. For 
the things which I have just said relate only to con- 
nexion of system. There remains the fifth question, 
concerning the collocation of the parts of the system, or 
the order of the heavens. And whether it be assumed 
that there is no system, but that the globes are scat- 
tered, or that there is a system, of which the sun is the 
centre; or even though astronomers look for some new 
system; yet there still remains the inquiry, which planet 
ig nearer to another planet, or further off; and in hke 
manner which planet 18 more or less elongated from the 
earth or from the sun. Now if the ancient system be 
received, there seems to be no reason why we should 
insist much upon a new inquiry concerning the four 
superior heavens, namely, the heavens of the fixed 
stars, of Saturn, of Jupiter, and of Mars. For with 
respect to their position and order the consent of ages 
is agreed, and there is no contrary phenomenon; the 
calculations of their motions also (whence is derived 
the chief proof of the heights of the heavens) are 
agreeable, and present no difficulty. But with regard 
to the Sun, Venus, Mercury, and the Moon, according 
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to the old system, the ancients were in doubt; and 
among the moderns also there is a question with regard 
to Venus and Mercury which of them is superior. 
For in favour of Venus being superior, there is the 
reason that she moves somewhat slower; and in favour 
of Mercury, that he is fixed at a less distance from 
the sun, whence one might assert that he ought to be 
placed next to the sun. But with regard to the moon, 
no one has ever doubted that she is placed nearest to 
the earth, though there are various opinions about her 
approximation to the sun. Nor should any one who is 
seriously considering the subject let another kind of 
question escape him, pertaining to the constitution of 
the system ; that is, whether one planet sometimes goes 
above another and sometimes again comes below; a thing 
which seems to be proved with regard to Venus by 
some tolerably diligent demonstrations, that she is 
found sometimes above and sometimes below the sun. 
It is a very fit inquiry also, whether the apogee of the 
lower planet does not cut the perigee of the higher and 
enter its boundaries. There remains the last question, 
concerning the position of the parts of the system; that 
is, whether there be many different centres in the system, 
and as i were many dances ; especially as not only 
the earth is set down as the centre of the primum mo- 
bile, and the sun (according to Tycho) of the secundum 
mobile ; but Jupiter likewise is supposed by Galileo to 
be the centre of those smaller and recently discovered 
wanderers. Such then are these five questions, which 
seem fit to be proposed concerning the system itself, 
namely, is there a system? what is the cenire of wt? 
what the depth? what the connexion? and what the order 
of the position of the parts ? 
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As for the extremities of the heaven and the empy- 
rean, I do not draw up any propositions or questions 
concerning them. For there is no history of these 
things nor any phenomenon extant. And therefore 
what can be known about them can only be known by 
consequence, and not at all by induction. For such 
inquiry however there will come a fit time, and a plan 
and method. But with regard to the immateriate 
heavens and spaces, we must rest entirely upon relig- 
ion, and leave them to it. For as for what the Pla- 
tonists and of late Patricius (by way of giving their 
philosophy a diviner character) have alleged, not with- 
out superstition, arrogance, and some disorder of mind, 
and in a word, with too much presumption and no 
fruit, like the images and dreams of Valentinus; I 
regard all such things as idle fancies. For an apoth- 
eosis of Folly, like that of the Emperor Claudius, is a 
thing not to be endured; and most mischievous it isy 
and a very pest and destruction of the understanding, 
for vanity to be made an object of veneration. 


CHAP. VII. 


Then follow questions concerning the substance of heav- 
enly bodies ; namely, what is the substance of heav- 
enly bodies generally as compared with sublunary 
bodies; what is the substance of the interstellar 
ether as compared with the body ofa star; what 1s 
the substance of the stars as compared with one an- 
other, with our fire, and in their own nature ; what 
is the substance of the Milky Way, and the black 
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spots in the antarctic hemisphere? Then is proposed 
the first question, Is there a heterogeneity between 
celestial and sublunary bodies, and of what nature 
may it be ? 


Havine finished the questions concerning the sys- 
tem, we must proceed to those concerning the sub- 
stance of the heavenly bodies. For the inquiry con- 
cerning substance of the heavenly bodies and the causes 
of their motion, belongs principally to philosophy ; the 
inquiry concerning the motion itself and the accidents 
thereof, to astronomy; the inquiry concerning their 
influence and power, to both. Now it ought to have 
been so arranged between astronomy and philosophy, 
that astronomy should prefer those hypotheses which 
are most convenient for compendious calculations ; phi- 
losophy those which come nearest to the truth of nature. 
And further, that while the hypotheses adopted by as- 
tronomy for convenience should by no means prejudice 
the truth of the thing, the judgments of philosophy in 
their turn should be such as are perfectly reconcileable 
with the phenomena of astronomy. But now it comes 
to pass contrariwise, that the fictions of astronomy have 
been introduced into philosophy and corrupted it; while 
the speculations of philosophers about the celestial bod- 
ies please none but themselves, and almost forsake as- 
tronomy, looking at the celestial regions in general, but 
not at all addressing themselves to particular phenom- 
ena and their causes. Therefore since both sciences 
(as now practised) are slight and superficial, we must 
plant our footing deeper; and treat these two, which 
by reason of the narrowness of men’s views and the 
practice of professors have been for so many ages sep- 
arated, as one and the same thing, and making up 

VOL. X. 28 
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together one body of science. The first question pro- 
posed therefore is, whether the substance of the heavenly 
bodies is different in kind from the substance of those 
below? For Aristotle’s temerity and ¢avilling has be- 
gotten for us a fantastic heaven, composed of a fifth 
essence, free from change, and free likewise from heat.! 
Now to say nothing at present about the four elements, 
which this fifth essence supposes, it was certainly an 
act of great boldness to destroy altogether the relation- 
ship between the elementary, as they call them, and 
the celestial bodies; seeing two of the elements, name- 
ly air and fire, agree so well with the stars and ether ; 
only that it was his way to abuse his wit, and make 
difficulties for himself, and prefer those things which 
were more obscure. Yet there is no doubt that the 
regions above and below the moon, together with the 
bodies contained in the same space, differ in many im- 
portant points ; but then again there is as little doubt 
that the bodies of both regions have many common 
inclinations, passions, and motions; ‘so that, with due 
regard to the unity of nature, we should rather dis- 
tinguish these than separate them. But as for that 
point of heterogeneity, that the heavenly bodies should 
be supposed eternal, the inferior corruptible ; the opin- 
ion seems to fail both ways, for neither does such 
eternity as they feign belong to the heaven, nor such 
mutability to the earth. For with respect to the earth, 
if the matter be truly considered, judgment is not to 
be made from the things which are visible to us, since 
among the bodies seen by man’s eye there is none that 
has been disinterred or cast up from a depth of above 
three miles at the most, which is as nothing compared 


1 Arist. de Calo, ii. 7. 
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with the extent of the whole terrestrial globe. There- 
fore there is no reason for thinking that the interior of 
the earth is not endowed with the same eternity as the 
heaven itself. For if the earth underwent changes in 
its inmost depths, it could not be but that the conse- 
quences of those changes would produce, even in this 
region where we tread, greater accidents than we see 
take place. For of the changes visible to us here to- 
wards the surface of the earth, there appears almost 
always some manifest cause ‘sent from above, due to 
the state of the atmosphere, to rains, heats, and the 
like ; so that the earth itself, of its own proper force, 
does not seem to cause any considerable change. And 
if it be granted (which certainly is probable) that the 
earth itself also, as well as the heavenly bodies, acts 
upon the regions of the air, either by exhaling cold, or . 
by emitting winds, or the like ; yet all that variety may 
be referred to the parts of the earth close at hand, in 
which no man in his senses would deny that very 
many changes and alterations take place. It must cer- 
‘tainly be confessed that of all terrestrial phenomena, 
those which penetrate deepest into the earth are earth- 
quakes and things of that sort, as eruptions of water, 
vomitings of flames, yawnings and rents of the earth, 
and the like; yet even these seem to rise from no great 
distance, seeing most of them occupy only a small space - 
in the surface of the earth. For the wider the space 
an earthquake or anything of that kind extends on the 
surface of the earth, the deeper must we suppose its 
roots and sources to penetrate into the interior; and 
the narrower the less deep. And if it be said that 
there.are sometimes earthquakes which shake vast and 
extensive districts of country, so no doubt it is. But 
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these certainly happen seldom, and are to be numbered 
among. the greater accidents; and may be compared 
therefore with the higher comets, which are also un- 
common. For I am not attempting to prove simply 
that the earth is eternal, but only (as I said at first) 
that between heaven and earth, as regards constancy 
and change, there is not much difference. Neither is 
it worth while to reason of eternity from the principles 
of motion ; for as circular motion may be without limits, 
so may rest ; and the consistency of dense bodies in the 
place and great congregation of their connaturals is not 
less susceptible of eternity than the rotation of rare 
bodies ; seeing that the parts of both when separated 
from the rest move in a straight hne. That the inte- 
rior of the earth is not more subject to corruption than 
' the heaven itself, may be inferred also from this, that 
waste commonly takes place where there are means of 
supply. Now as rains and things falling from above, 
which renew the surface of the earth, cannot penetrate 
far into the interior, which nevertheless remains un- 
diminished in bulk and quantity, it must be that noth- 
ing is lost, since there is nothing to take its place. 
Lastly, the mutability which is discovered in the ex- 
terior of the earth seems itself to be by accident. For 
that small incrustation which seems to extend a few 
miles downwards (within which those noble workshops 
and fabrics of plants and minerals are enclosed) would 
scarce receive any variety, much less such beautiful 
and elaborate contrivances, unless that part of the earth 
were acted upon and perpetually stimulated by the 
heavenly bodies. And if any one think that the heat 
and active power of the sun and heavenly bodies can 
strike through the thickness of the whole earth, he 
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may be regarded as superstitious and fanatical ; seeing 
it is very evident by how small an obstacle they may 
be repelled and restrained. So much then for the 
constancy of the earth; we must now inquire concern- 
ing the mutability of the heavens. 
First then we are not to infer that changes i in the 
heavens do not take place because they are not visible 
tous. For the sight is disabled both by distance of 
place, and by excess or deficiency of light, and by the 
fineness or smallness of the body; and if a man were 
to look from the moon he would not be able to see the 
changes which take place here with us on the surface 
of the earth, such as inundations, earthquakes, build- 
ings, structures, and the like; which.would not show 
so big as httle straws at so great a distance. Nor from 
the fact that the interstellar heaven is transparent, and 
in clear nights the stars are seen the same in number 
and appearance, can a man conclude that the whole 
body of ether is clear, pure, and immutable. For we 
know that the air below admits innumerable varieties 
of heat, cold, odours, and all kinds of mixture with the 
finer vapours, and does not thereby lose its transparen- 
cy ; in like manner therefore we must not trust to the 
face or appearance of the heaven. For if those great 
masses of clouds which sometimes obscure the heaven, 
and by reason of their proximity to our view take away 
from us the light of the sun and stars, were hung in the 
higher parts of the heaven, they would no way alter 
the face of a clear sky; since they would neither be 
visible themselves by reason of the distance, nor would 
they at all eclipse the stars, by reason of the smallness 
of their bodies, in respect to the magnitude of the stars. 
Nay the body of the moon itself, except:in the part 
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which the light strikes, does not change the appearance 
of the sky; so that, if that light were absent, so great 
a body as that would be altogether imperceptible to us. 
On the other hand it is quite plain from the masses of 
bodies which by their bulk and magnitude can over- 
come the distance of space, and by the luminous nature 
and brilliancy of their matter can affect our sight, that 
wonderful changes and unusual appearances do happen 
in the heaven. For this is shown in the higher comets, 
those I mean which have appeared in the figure of a 
star without a tail, and are not only proved from the 
doctrine of parallax to be situated above the moon, but 
have likewise had a certain and constant position rela- 
tive to the fixed stars, and kept their places, and not 
been wanderers ; such as our age has witnessed more 
than once, first in Cassiopea, and again not so long ago 
in Ophiuchus. And as for the notion that this con- 
stancy visible in comets proceeds from their following 
some star (which was the opinion of Aristotle, who af- 
firmed that there was the same relation between a comet 
and a single star as between the milky way and the col- 
lection of stars, an assertion false both ways), this has 
long ago been exploded, not without a censure on the 
wit of Aristotle, who ventured to invent such theories 
on slight grounds.! Neither does that change in the 
celestial regions with regard to new stars hold with re- 
gard to those stars only which seem to be of an evan- 
escent nature, but likewise in those which remain. For 
in the case of the new star of Hipparchus, mention is 
made by the ancients of the appearance of it,? but no 
mention of the disappearance. There appeared also of 
late a new star in the breast of Cygnus, which has now 
1 Cf. Arist. Meteorol. i. 8. 2 Cf. Pliny, ii. 23. 
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lasted for twelve whole years, having already exceeded 
the age (as it is held) of a comet, without as yet any 
diminution or preparation for flight. Nor again can it 
be affirmed as a fact without exception that the old 
stars suffer no change at all, but only those that have 
appeared more recently ; in which it is no wonder that 
a change should take place, seeing their very genera- 
tion and origin is not immemorial. For setting aside 
the fable of the Arcadians about the first appearance of 
the moon, which they assert to be younger than them- 
selves,! there are not wanting examples within trust- 
worthy memory, when the sun on three several occa- 
sions, without eclipse or interposition of clouds, the air 
being clear and serene, appeared for many days with 
an altered visage ; yet not affected in the same manner 
each time, but once faint, and twice of a reddish brown. 
For such phenomena happened in the year 790 for sev- 
enteen days, and in the times of Justinian for half a 
year, and after the death of Julius Cesar for several 
days. Of the Julian darkness there remains that not- 
able testimony of Virgil : — 


Ille etiam extincto miseratus Cesare Romam, 
Cum caput obscura nitidum ferrugine texit, 
Impiaque sternam timuerunt secula noctem.? 
The narrative of Varro, a man most learned in an- 
tiquity, respecting the star Venus, which is found in 
Augustine,>— namely, that in the time of King Ogyges 
she changed colour, size, and shape, — mght have been 
of doubtful credit, had not a like event recurred in our 
1 Cf. Ovid, Fasti, i. 469. 
2 Georg. i. 469.: — 


Then did the sun in pity dim his light, 
And drew a dusk veil o'er his visage bright, 
And shook the impious times with dread of endless night. 


8 St. August. De Civit. Dei, xxi. 8. 
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age, in the year 1578, and attracted much notice. For 
then also through a whole year a remarkable alteration 
took place in the star Venus, which appeared of un- 
usual magnitude and brilliancy, and redder than Mars 
himself, and changed her shape several times, becoming 
sometimes triangular, sometimes quadrangular, and even 
sometimes round, as if her very mass and substance 
were affected. Again, that old star in the hip of Ca- 
nicula, which Aristotle says that he himself saw with 
somewhat of a tail, and that tail, especially when cur- 
sorily looked at, vibrating, seems now to be changed 
and to have lost its tail; since nothing of the kind can 
now in our time be detected. Besides, many changes . 
of heavenly bodies, especially in the smaller stars, may 
easily from neglect of observation pass unnoticed, and 
be lost to us. That these things are due to vapours 
and the disposition of the medium will occur at once to 
any sciolist; but changes which are found to attend 
the body of any star constantly, equably, and for a long 
continuance, and to revolve along with it, must be re- 
garded as being in the star itself, or at least in the ether 
near it, not in the lower regions of the air; which is 
hkewise confirmed by the fact, that such changes take 
place seldom, and at long intervals; whereas those 
which are caused in the air by the interposition of va- 
pours take place more frequently. And if any man 
concludes from the order of the heaven and the equabil- 
ity of the motion itself that the heaven is immutable ; 
taking this certainty of revolutions and restitutions for 
a sure token of eternity, inasmuch as constancy of mo- 
tion can hardly belong to a corruptible substance ; he 
should look about him a little more attentively, and ob- 
1 Arist. Meteorol. i. 6. 
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serve that this return of things by turns and as it were 
in circle at fixed times, is found even with us here be- 
low in some things ; most of all in the tide of the ocean ; 
while those smaller differences which may take place in 
the heavens both in the revolutions and restitutions es- 
cape our sight and reckoning. No more again can the 
circular motion of the heaven be taken as a proof of 
eternity ; on the ground that circular motion has no 
limit,! and eternal motion belongs to eternal substance. 
For the lower comets that are situated below the moon 
revolve likewise, and that of their own force ; unless 
you had rather believe the fiction of their being attached 
toa star. And assuredly if we argue of the eternity 
of the heavenly bodies from their circular motion, we 
must apply the argument to the whole heaven, and not 
to parts of it; for we know that the air, sea, earth, 
though eternal in their masses, are perishable in their 
parts. But it may rather be said, contrariwise, that 
this argument from the motion of rotation does not tell 
in favour of the eternity of the heaven; because this 
motion itself is not perfect in the heaven, and does 
not restore itself exactly in a pure and perfect circle, 
but with deviations, curves, and spirals. If again a 
man retort upon me that which I said concerning the 
earth (namely, that the changes which take place in it 
happen by accident, because the earth is acted on by 
the heaven), and assert that the case of the heaven is 
different, seeing that the heaven cannot in any way be 
acted upon in its turn by the earth, inasmuch as all 
emanation from the earth stops on this side of the 
heaven, and therefore it is probable that the heaven, 
being set apart beyond the reach of any hostile force, 
1 Arist. De Ceelo, i. 9. 
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is susceptible of eternity, not being disturbed or shaken 
by an opposite nature; his objection is not to be de- 
spised. For I have no respect for the simple notion 
of Thales, who thought that the,celestial fires fed on 
the clarified vapours of the earth and-ocean, and were 
thence nourished and repaired ;! (whereas these va- 
pours fall back again in almost the same quantity as 
they rose, and are far from being enough to refresh 
both the earth and the celestial globes, nor can they 
at all mount so high;) but yet admitting that these 
materiate emanations of the earth stop far below the 
heaven, nevertheless if the earth be, as Parmenides 
and Telesius supposed, the original source of cold, it is 
not easy to say for certain to what height this opposite 
and rival power to the heaven may insinuate itself by 
series and succession ; especially as rare bodies imbibe 
the nature and impression of heat and cold, and trans- 
mit it to a great distance. Grant hgwever that the 
heaven is not acted upon by the earth, why may not 
celestial bodies be affected and changed one by an- 
other, —the sun by the stars, the stars by the sun, 
the planets by both, and all by the ambient ether, 
especially at the borders of their globes? Then again 
the opinion of the eternity of the heaven derives much 
apparent strength from the very machinery and con- 
struction of the heaven, about which astronomers have 
taken such pains. For great provision seems to be 
made thereby to exempt the celestial bodies from all 
change besides simple rotation, and leave them in other 
respects at rest and without perturbation. Therefore 
they have supposed the bodies of the stars to be fixed 
in their orbs, as if they were nailed; while to each of 
1 Plutarch, De Placit. Philosoph. i. 3. 
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their declinations, elevations, depressions, and sinuous 
movements they have assigned so many perfect circles 
of suitable width; carefully turning and smoothing 
both the concave and the convex parts of those circles, 
so as to leave no prominence or roughness, but that one 
may fit into another, and, being by reason of the polish 
at once exactly contiguous and free to slide easily, may 
move quietly and happily ; which immortal contrivance 
removes all violence and perturbation, the inseparable 
forerunners of corruption. For certainly if such great 
bodies as the globes of stars are do pass through ether, 
and yet do not always travel through the same parts of 
it, but through parts and tracts very different, some- 
times invading the higher regions, sometimes descend- 
ing to the lower, sometimes turning to the south, some- 
times to the north, there is danger no doubt of very 
many impressions, concussions, reciprocations, and fluc- 
tuations in the heaven, and that hence may ensue con- 
densations and rarefactions of bodies, which may pro- 
cure and prepare the way to generations and altera- 
tions. But since it will clearly appear from physical 
reasons, and withal from the phenomena themselves, 
that this last is really the fact; and those figments of 
astronomers of which I spoke are, as any man of sound 
judgment will see, mere mockeries of nature, without 
any reality in them ; it is but reasonable that the opin- 
ion of the eternity of the heaven, connected as it is 
with them, should undergo the same judgment. And 
if objection be here made on religious grounds, I an- 
swer that it is only heathen arrogance that attributes 
this eternity to the heaven alone; sacred writ assigns 
eternity to earth and heaven alike. For we read not 
only that ‘the Sun and Moon are eternal and faithful 
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Witnesses in the heaven,” but also that ‘* Generations 
come and go, but the Earth remaineth for ever.” }’ And 
for the transitory and perishable nature of both, we find 
it concluded in one oracle, ‘“ Heaven and earth shall 
pass away, but the Word of the Lord shall not pass 
away.” Again, if it be still urged that for all this it 
must be admitted that there are “innumerable changes 
in the surface of the earth and the parts next to it, 
whereas it is not so in the heaven; I reply that in the 
first place I do not maintain them to be in all respects 
alike; and yet that if we take what are called the 
upper and middle regions of the air for the surface or 
inner covering of the heaven, as we take that space 
with us in which animals, plants, and minerals are con- 
tained, for the surface or outer covering of the earth, 
various and multiform generations are found there like- 
wise. It would seem therefore that all tumult, con- 
flict, and disorder take place only in the confines of 
heaven and earth; just as it is in civil matters, in which 
it is commonly found that the border land of two king- 
doms is troubled by continual inroads and violence, 
while the interior provinces of both countries are in 
the enjoyment of long peace, and are not disturbed ex- 
cept by the more serious wars, which happen rarely. 
As for that other point of heterogeneity in the celestial 
bodies (as asserted by Aristotle), that they are not hot 
in themselves (for otherwise the conflagr: ation of Hera- 
clitus might ensue), but only the cause of heat bv ac- 
cident, through the friction and diverberation of the 
air; I know not what a man can mean who abandons 
experience in this way, and that too against the consent 
of the ancients. But it is nothing new in him to snatch 
1 Ecclesiastes, i.4. 2 St. Matth. xxiv. 35. 8 Aristot. De Ceelo, ii. 
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some one thing from experience, and straightway pro- 
ceed to trample on nature, joining pusillanimity with 
audacity. Of this however I shall speak presently 
upon the question, whether the stars are real fires ; and 
more fully and accurately in my precepts concerning 
the history of Virtues, where I shall treat of the ori- 
gins and cradles of Heat and Cold, a subject hitherto 
unknown and untouched by men. Let the question 
then of the heterogeneity of the celestial bodies be 
propounded in this manner; for though the case calls 
perhaps for judgment against the opinion of Aristotle 
without adjournment, yet my plan of proceeding does 
not allow of it. 

Another question is, what 78 contained in the inter- 
stellar spaces? For they are either empty, as Gilbert 
thought ; or filled with a body which is to the stars 
what air is to flame,—a supposition which comes fa- 
miliarly to the sense; or filled with a body homoge- 
neous with the stars themselves, lucid and almost em- 
pyreal, but in a less degree, that is with a light not so 
refulgent and flashing, — which seems to be the mean- 
ing of the received opinion,' that a star is the denser 
part of its sphere. Nor is there any reason why a 
lucid body should not be a transparent medium for the 
transmission of a stronger light. For Telesius has 
acutely remarked that even common air contains some 
light, using as an argument that there are some animals 
which see by night, their sight being (it would seem) 
adapted to receive and cherish this feeble hght:? for 
that it is not credible that the action of light can take 
place without any light, or merely by the internal 
light itself of the visual spirit. But we see that flame 


1 Aristot. De Ceelo, ii. 7. 2 Telesius, De Rer. Nat. i. 3. 
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itself is a transparent medium for the transmission even 
of the species of an opaque body, as is shown in the 
wick of a candle; much more of the species of an 
intenser light. Of flames likewise some are more 
pellucid than others. And this is caused either by the 
nature of the lighted body or the quantity. For the 
flame of tallow or wax is more luminous and (so to 
speak) more fiery ; whereas the flame of spirit of wine 
is more opaque, and as it were airy, especially if it be 
In a small quantity, so that the flame does not thicken 
itself. Of this I have myself made trial. For I took a 
wax candle and set it upright in a socket (making use 
of a metal one for the purpose, that the body of the 
candle might be protected against the flame by which 
it was to be surrounded); and having placed the 
socket in a porringer where there was a little spirit of 
wine, I lighted first the candle, and then the spirit of 
wine ; when it was easy to see the flame of the candle 
coruscating and white, through the middle of the flame 
of the spirit of wine, which was weak and inclining to 
transparency. And in like manner lucid beams are 
often seen along the heaven, emitting a manifest light, 
. and wonderfully illuminating the darkness of the night ; 
through the borders of which nevertheless the stars are 
visible. This mequality however between the stars 
-and interstellar ether is not well defined by rarity and 
density ; as if the star were denser, the ether rarer. 
For in general here with us flame is a body more subtle 
than air,— more expansive, I say, and having less 
matter in proportion to the space it occupies; and it is 
probable that this is the case also in the heavens. But 
the error is more harsh, if they mean that the star is a 
portion of the sphere fixed as with a nail, and the ether 
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that which carries the star. For this is a fiction, like 
that series of orbs ranged one above another which is 
described. For either the body of star passes through 
the body of the ether in its course, or else the ether 
itself revolves at the same time with an equal motion. 
For if the motion be not equal, in that case also must 
the star pass through the ether. And as for that struc- 
ture of contiguous circles, whereby the concave part of 
the outer admits the convex of the inner, and yet by 
reason of the smoothness of both the one does not ob- 
struct the other in its rotations, though they are un- 
equal, —it is not a reality; the body of ether being 
uninterrupted and continuous, as that of the air is; 
although, there being so great difference between the 
two as regards rarity and other things, their regions 
are for convenience of explanation very properly dis- 
tinguished. Let this question therefore be admitted, 
as I have thus explained it. Next comes another ques- 
tion, and that likewise not a simple one; concerning 
the substance of the stars themselves. For it is asked 
first, whether there be other globes or masses of solid 
and compact matter besides the earth itself? For it is 
a speculation soberly proposed in a book concerning 
the face in the moon’s orb, that it is not probable that 
in the dispersion of matter nature included all compact 
body in the globe of the earth alone, when there is so 
great an array of globes composed of rare and expan- 
sive matter.1 But Gilbert carried the same idea so 
immoderately far (wherein however he had some of 
the ancients as precursors, or rather guides), as to 
assert that not only the earth and moon, but likewise 
many other globes, solid and opaque, are scattered 
1 Plutarch, De Facie in Orbe Lune, p. 924. 
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among the shining globes throughout the expanse of 
heaven.! Neither did his opinion stop here, but he 
thought likewise that those globes which are shining in 
appearance, namely, the sun and the brightest stars, 
consisted of a kind of solid matter, though more splen- 
did and equal; confusing primitive light with luminous 
matter, which is regarded as its image (for he thought 
that even our sea throws out light of its own for a pro. 
portionate distance) ; but he acknowledged no conglo- 
bation, except in solid matter; of which matter he held 
those rare and fine bodies that surround it to be a kind 
of effluvia, and as it were defections ; and beyond them 
a vacuum. Now that the moon is composed of solid 
matter is a thought which might occur to the most 
diligent and sober investigator of nature. For it re- 
flects light, it does not transmit light, it is without 
any proper light of its own, and it is full of inequal- 
ity ; which are all properties of solid bodies. For we 
see that the ether itself and the air, which are rare 
bodies, receive the sun’s light, but do not reflect it; _ 
which the moon does. The sun’s rays are so vigorous 
that they can penetrate and pass through very thick 
clouds, which are of a watery matter ; but they cannot 
pass through the moon. The moon itself in some 
eclipses gives same degree of light, though obscure : 
but.in new moons and the quarters no light at all is 
visible except in the part which is touched by the sun’s 
rays. Moreover, though it be true that impure and 
feculent flames (of which kind of substance Empedo- 
cles? thought the moon consisted) are unequal, yet 
the inequalities have no fixed places, but are commonly 
movable ; whereas the spots in the moon are supposed 


1 Gilbert, Physiol. Nov. ii. 10. 2 Stobsus, Eclog. Phys. i. 27. 
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to be constant. Besides, it is now ascertained by tele- 
scopes that these spots also have their own inequalities, 
so that the moon is found to be clearly of manifold con- 
figuration, and that selenography or map of the moon, 
which Gilbert conceived, seems now by the industry 
of Galileo and others to be nearly attained. But if it 
may be that the moon is made of a certain solid matter, 
as being kindred to the earth, or the dregs of heaven 
(and such things are talked of), we must next inquire 
whether it be the only one of this kind. For Mercury 
too is sometimes found in conjunction with the sun, 
like a spot or little eclipse. But those dusky spots 
which are observed in the antarctic hemisphere, and 
which are fixed, like the milky way, suggest a greater 
doubt concerning the existence of opaque globes in the 
higher parts of the heaven. For that they are caused 
by the heaven in those places being rare and as it were 
perforated, is not probable ; because such a diminution 
and as it were privation of a visible object could not 
affect our sight at so great a distance ; since the rest 
of the body of ether is itself invisible, and can only be 
distinguished by comparison with the bodies of stars. 
It would perhaps be more probable to attribute these 
blacknesses to defect of light, because the stars are 
fewer in that part of the heaven, as on the other hand 
in the neighbourhood of the milky way they are more 
crowded ; so that the one place would seem to be con- 
tinuously luminous, the other interspersed with shad- 
ows. For the celestial fires appear to be more joined 
together in the antarctic hemisphere than in ours; 
there being larger stars there, but not so many, and 
greater spaces between. But the report itself con- 
cerning those spots is not much to be relied on; at 
VOL. X. 29 
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least there has not been enough diligence used in the 
observation to justify us as yet in drawing any conse- 
quences therefrom. A fact which touches the present 
inquiry nearer is, that there may possibly be other 
opaque bodies scattered through the ether, which are 
not seen at all. For the moon herself when new, 
though the horn and thin rim of the outer circle, as far 
as the sun’s rays touch, strike the sight, is not visible 
at all in the middle of the disc: that part is not distin- 
guishable in appearance from the rest of the ether ; 
and those wandering stars discovered (if the report 
may be trusted) about Jupiter by Galileo are lost to 
our sight in that sea of ether, like so many small and 
invisible islands ; and in like manner also those stars 
whereof the collection makes the milky way, if they 
were placed each apart, and not assembled in a crowd, 
would escape our sight* altogether ; as hkewise many 
others, that in clear nights, especially in winter, sparkle ; 
besides, those nebulous stars are openings in Preesepe 
are now resolved by telescopes into a number of dis- 
tinct stars ; nay, and it seems that in the very purest 
fountain of light (I mean the sun), there is some rea- 
son, on the evidence of these same telescopes, to sus- 
pect the existence of spots, opacity, and inequalities. 
But if there were no other evidence, the very grada- 
tion of light among the celestial stars, descending as it 
does from the most brilliant to those which are obscure 
and misty, is enough to prove that there may likewise 
be globes which are completely opaque. For there 
seems less difference between a nebulous and opaque 
star than between the brightest star and a nebulous 
one. But our sight is plainly deceived and circum- 
scribed ; for whatever is dispersed in the heaven, and 
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has not great magnitude and likewise a strong and 
vivid light, is concealed from us, and does not alter the 
face of the heaven. And let not any unskilful person 
be astonished if it be made a question whether globes 
of compact matter can remain pendulous. For both 
the earth itself floats pendulous in the middle of the 
surrounding air, which is an exceedingly soft thing ; 
and great masses of watery clouds and stores of hail 
hang in the regions of the air, whence they are rather 
forced down than fall of themselves, before they begin 
to feel the neighbourhood of the earth. Excellently 
therefore did Gilbert remark, that heavy bodies when 
removed toa great distance from the earth gradually 
lose their motion downwards ; inasmuch as that motion 
rises from no other appetite of bodies than that of unit- 
ing and collecting themselves to the earth (which is the 
mass of bodies of the same nature with them), and is 
confined within the orb of its own virtue.!_ For as for 
what is said of motion to the earth’s centre, it would 
indeed be a potent kind of Nothing that should draw 
such great things to it; nor is body acted on except by 
body. Therefore let this question concerning solid 
and opaque globes, though new and harsh to vulgar 
opinions, be admitted ; and let there be joined with it 
the old though still unsettled question, which of the 
stars emit a primitive light, and from themselves, and 
which a light derived from the sun? whereof the one 
seem to be consubstantial with the sun, the other with 
the moon. And in short, all inquiry concerning the 
different substance of the stars as compared one with 
the other, which appears to be multifarious, some stars 
looking fiery, others lead-coloured, others white, others 
1 Gilbert, Physiol. Nova, i. 21. 
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brilliant, others manifestly and constantly nebulous, I 
mean to be referred to this seventh question. Another 
question is, are the stars true fires ? a question however 
which requires some care to understand it rightly. 
For it is one thing to say, that the stare are true fires ; 
and another thing to say that the stars (admitting them 
to be true fires) exert all the powers and produce the 
same effects which common fire does. Nor does this 
require us to suppose some notional or imaginary fire, 
retaining the name of fire without its properties. For 
our fire also, if it were placed in the ether in sucha 
quantity as the stars are, would perform different op- 
erations to those which it does here with us; seeing 
things acquire very different virtues, both from quantity 
and from relative position or location. For the greater 
masses, I mean connatural bodies which are collected 
in such quantity as to bear a due proportion to the sum 
of the universe, assume cosmical virtues, which are not 
to be found in the portions of them. Thus the ocean, 
which is the largest collection of waters, ebbs and 
flows; whereas pools and lakes do not. In like man- 
ner the whole earth hangs suspended ; a piece of earth 
falls. And the relative position of a thing is of great 
importance in all respects both in the larger and smaller 
parts, by reason of the contiguity and neighbourhood 
of friendly or unfriendly bodies. But there must also 
be a far greater diversity of actions between the fire 
of the stars and our own, because it varies not only in 
quantity and relative position, but also to some extent 
in substance. For the fire of the stars is pure, perfect, 
and native ; whereas our fire is degenerate, like Vul- 
can thrown from heaven and halting with the fall. For 
if a man observe it, fire as we have it here is out of 
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its place, trembling, surrounded by contraries, needy, 
depending for sustenance upon fuel, and fugitive. 
Whereas in heaven fire exists in its true place, removed 
from the assault of any contrary body, constant, sus- 
tained by itself and things like itself, and performing 
its proper operations freely and without molestation. 
And therefore Patricius had no need, in order to pre- 
serve the pyramidal form of flame, as it is found with 
us, to fancy that the upper part of a star, which is 
turned towards the ether, may be pyramidal, though 
the lower, which is visible to us, be globular. For 
that pyramid of flame comes by accident, from the air 
closing in and crushing it; since the flame, which is 
fuller in the region of its aliment, is by the hostility of 
the air insensibly contracted and moulded into the form 
of a pyramid. Hence flame is broad at the base and 
pointed at the apex, smoke on the other hand is pointed 
at the bottom and broad at the apex, and like a pyr- 
amid inverted; because the air receives smoke, but 
quenches flame. It is natural therefore that flame 
should with us be pyramidal, and in the heaven globu- 
lar. In like manner also flame with us is a momentary 
body, in ether permanent and durable. And yet even 
with us flame might last and subsist in its own form, if 
it were not destroyed by the things about it ; which is 
most manifest in the larger flames. For all that part 
of a flame, which is situated in the midst and sur- 
rounded by flame on all sides, perishes not, but remains 
the same in quantity unextinguished and rising rap- 
idly upwards ; whereas at the sides it is troubled, and 
it is there that extinction commences. The manner 
whereof (I mean the permanency of the inner flame in 
a globular figure, and the vanishing and pyramidal 
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form of the outer flame) may be experimentally de- 
monstrated by using flames of two colours. Then — 
again in point of fierceness there may be a great deal 
of variation between the celestial flame and ours. For 
the celestial flame unfolds itself freely and calmly, as 
being at home, whereas our flame, as being a stranger, 
is pent in and violent and furious. ll fire likewise 
when close packed and imprisoned becomes fiercer. 
For the rays of celestial flame themselves when they 
reach the denser and more obstinate bodies, lay aside 
their gentleness, and become more scorching. Aristotle 
ought not therefore to have feared the conflagration 
of Heraclitus for his world, although he had deter- 
mined the stars to be real fires. This question then 
may be received according to this explanation. Next 
comes another question ; whether the stars are nourished, 
and likewise, whether they are increased, diminished, 
generated, and extinguished. ‘There was one of the an- 
cients indeed who with a plebeian kind of observation 
thought that the stars are nourished as fire is, and that 
they feed on the waters and ocean and moisture of the 
earth, and are repaired by vapours and exhalations. 
But this opinion does not seem worthy to supply mat- 
ter for a question. For such vapours are both ex- 
hausted long before they reach the heights of the stars, 
nor is there enough of them to repair the waters and 
the earth with rains and dews, and withal to refresh so 
many and great celestial globes ; especially as it is evi- 
dent that the earth and ocean have continued now for 
many ages without decrease of moisture ; whereby it 
seems that no more is drawn out than comes back again. 
Nor again does the principle of aliment apply to the 
stars as it does to our fire. For the principle is that 
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wherever anything perishes and departs there likewise 
something is replaced and assimilated ; which kind of 
assimilation belongs to the region of confusions, and 
comes of being surrounded by contrary or dissimilar 
bodies ; whereas in the similar and inner mass of the 
stars nothing of the kind happens, no more than in the 
bowels of the earth, which themselves also receive no 
nourishment, but preserve their substance in its iden- 
tity, not by assimilation. With regard however to the 
outer borders of the sidereal bodies, the question is 
rightly asked, whether these remain of one and the same 
tenor, or whether they prey on the surrounding ether, 
and likeurse infect 1t? In this sense therefore a ques- 
_ tion may be put concerning the aliments of the stars. 
And to this is rightly joined a question as to the aug- 
mentations and diminutions of stars in their whole; 
though the phenomena are very few which can give 
occasion to this doubt. For in the first place there is 
no example of the thing, nor anything resembling it 
among the things found with us, to countenance such 
a question ; seeing that our globe of earth and water 
does not seem to be liable to any evident or notable 
augmentation or diminution on the whole, but to pre- 
serve its mass and quantity. But the stars (it will be 
said) appear to our eyes sometimes of a greater, some- 
times of a smaller body. True; but that greatness 
and smallness of a star is due either to distance and 
vicinity, as in the apogees and perigees of planets, or 
to the constitution of the medium. Now that which is 
caused by the constitution of the medium is easily dis- 
tinguished, because it changes the appearance, not of 
some one particular star, but of all alike; as we see in 
winter nights, in hard frost, when the stars appear 
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increased in magnitude, because vapours both rise 
more sparingly and are harder strained, and the whole 
body of the air is somewhat condensed, and inclines to 
the aqueous or crystalline, which shows forms more 
large. And if there chance to be any particular in- 
terposition of vapours between our sight and one par- 
ticular star, which magnifies its apparent size (as is 
frequently and manifestly the case with the sun and 
moon, and may happen with the rest), neither can 
this appearance deceive ; because this change of mag- 
nitude does not last, nor does it follow the star or 
move with the body of it, but the star is soon freed 
from it and recovers its usual appearance. Neverthe- 
less although these things be so, yet since both for- 
merly in ancient times and likewise in our own age — 
when it was a great sight and much talked of—a 
great change took place in the star of Venus both as 
to magnitude and colour, and even shape ; and since a 
change which perpetually and constantly follows one 
particular star, and is seen to revolve along with it, 
must necessarily be set down as being in the star and 
not in the medium ; and since through neglect of ob- 
servation many things that are conspicuous in the 
heavens are passed by and lost to us; I think that this 
part of the ninth question is rightly admitted. The 
other part of the question is of the same kind ; whether 
stars are wn long revolutions of ages created and diss- 
pated? ‘There is a greater number of phenomena 
indeed to challenge this question than that about their 
augmentations and diminutions; but yet only of one 
kind. For as to the old stars, neither have we in all 
the memory of ages any record of the first birth of any 
of them (except the stories which the Arcadians of old 
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told about the moon), nor is one of them missing. Of 
those however which have been regarded as comets, 
yet having the form and motion of stars, and being 
exactly like new stars, we have witnessed both appear- 
ances (of which we have likewise heard from the 
ancients) and disappearances; when they looked to 
some persons as if consumed, to some as if taken up 
(that is, as if having come down to us in their perigees, 
they returned again to the higher regions), to others 
as if rarefying and dissolving into ether. But all this 
question concerning new stars I refer to that place 
where I shall speak of comets. There remains another 
question, namely concerning the milky way; 78 the 
milky way a collection of small stars, or a continuous 
body, and part of the ether, of a middle nature between 
the ethereal and the starry? For that opinion concern- 
ing exhalations has itself long ago exhaled, not without 
censure of the wit of Aristotle, who ventured to invent 
such a matter,! ascribing to a thing so constant and 
fixed a nature transitory and variable. And this ques- 
tion moreover, as I put it, seems on the point of being 
settled, if we believe the report of Galileo, who has 
resolved this confused appearance of light into stars 
numbered and placed. For the fact that the milky 
way does not hide from view those stars which are 
found within it, certainly does not settle the question, 
nor incline the balance either way. Only perhaps it 
proves by way of negation that the milky way is not 
situated below the starry heaven. For if it were, and 
if withal that continuous body of the milky way had 
any depth, our view would probably be intercepted. 
But if it be situated at the same altitude as the stars 
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which are seen through it, why may not stars be scat- 
tered in the milky way itself, as well as in the rest of 
the ether? This question therefore I admit likewise. 
And these six questions pertain to the substance of the 
heavenly bodies ; namely, what is the substance of the 
heaven in kind, what that of the interstellar ether, 
what that of the milky way, and what that of the stars 
themselves, compared either with one another, or with 
our fire, or with their own body. As to the number, 
magnitude, configuration, and distance of the stars, 
besides the phenomena themselves and historical ques- 
tions, of which I shall speak afterwards, the philosoph- 
ical problems are mostly simple. With regard to the 
number there follows this other question ; 73 the number 
of the stars that which appears, and which has been ob- 
served and set down by the diligence of Hipparchus, and 
included in his model of the celestial globe? For not 
only is that a poor reason that is given for the count- 
less multitude of hidden stars not distinctly visible, 
which is usually seen in clear nights, especially during 
the winter; namely that these appearances are not 
smaller stars, but only radiations and flashings and as it 
were darts cast from the known stars; but the census 
now made by Galileo of the celestial population con- 
tains additional heads, not only in that cluster denom- 
inated the milky way, but likewise among the very 
stations and ranks of the planets. And stars become 
invisible, either by reason of smallness of body, or by 
reason of opacity (for I do not much approve of the 
term “tenuity,” seemg that pure flame is a body of 
extreme tenuity), or by reason of elongation and dis- 
tance. As for the question respecting the increase 
of the number of the stars by the generation of new 
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ones, I refer it as before to the place where I shall 
speak of comets. Now with regard to the magnitude 
of the stars, the apparent magnitude belongs to phe- 
nomena, but the true magnitude to philosophical in- 
quiry, within the limits of that twelfth problem ; what 
is the true magnitude of each star, either measured, or at 
least compared? for it is easier to discover and prove 
that the globe of the moon is srhaller than the globe of 
the earth, than that the globe of the moon is so many 
miles in circumference. We must therefore find exact 
magnitudes, if we can; and if they cannot be had, we 
must make use of comparative. Now true magni- 
tudes are taken and concluded either by eclipses and 
shadows ; or by extensions as well of light as of other 
virtues which each body shoots out and diffuses to a 
greater or less distance in proportion to its magnitude ; 
or lastly by the symmetry of the universe, which by a 
kind of necessity governs and defines the portions of 
connatural bodies. We are not however to be bound 
by the statements of astronomers regarding the true 
magnitudes of stars; statements made (though it may 
seem a matter of great accuracy and subtlety) loosely 
and carelessly enough; but we must seek proofs (if 
there be any) more trustworthy and genuine. Now 
the magnitude and the distance of the stars mutu- 
ally indicate each other from optical calculations ; 
which themselves however require sifting. This 
question then concerning the true magnitude of the 
stars is the twelfth in number. Next comes another 
concerning their figure; whether the stars are globes ; 
that is collections of matter in a solid round figure ? 
To appearance there seem to be three figures of 
heavenly bodies; globular and beamy like the sun, 
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globular and angular like the stars (the beams and 
angles referring only to sight, the globular form only 
to substance) ; globular simply, like the moon. For 
there is no star to be seen which is oblong or trian- 
gular or square, or of any other figure. And it seems 
natural that the greater masses of things should for 
their preservation and more perfect union collect into 
globes. The fourteenth question relates to distance ; 
what 18 the true distance of any star in the depth of 
heaven? For the distances of the planets both from 
one another and from the fixed stars, laterally, or in 
the superficial compass of the heaven, are governed by 
their motions. But as I said before concerning the 
magnitude of the stars, that if an exact and measured 
magnitude is not to be had, we must take a comparative 
magnitude ; so I say with respect to their distances ; 
namely that if the distance (say from the earth to 
Saturn or Jupiter) cannot be exactly taken, yet let 
us make it certain that Saturn is higher than Jupiter. 
For neither is the interior system of the heaven, I 
mean the order of the planets in point of altitude, en- 
tirely without controversy ; nor were the doctrines now 
prevalent believed in former times. And even now 
the question whether Mercury or Venus be the higher, 
is still pending. Now distances are discovered either 
from parallaxes, or eclipses, or calculations of motions, 
or differences in apparent magnitude. And other aids 
are to be provided for the determination of this, which 
may be devised by human industry. The thicknesses 
or depths of the spheres also have relation to distances. 
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SEEING then that there are such difficulties on all 
sides, we must be content if something be asserted 
that is not harsh. I will myself therefore construct 
a Theory of the Universe, according to the measure 
of the history as yet known to us; keeping my judg- 
ment however in all points free, for the time when 
history, and by means of history my inductive philos- 
ophy, shall have been further advanced. Wherein 
I will first propound some things respecting the mat- 
ter of the heavenly bodies, whereby their motion and 
construction may be better understood; and then I 
will bring forward my thoughts and views concerning 
the motion itself, which 1s now the principal question. 
It seems then that nature has in the distribution of 
matter separated fine bodies from gross ; and assigned 
the globe of the earth to the gross, and the whole space 
from the surface of the earth and waters to the very 
extremities of the heaven, to the fine or pneumatic, as 
the two primary classes of things, in proportions not 
equal indeed, but suitable. And this is the natural 
and proper collocation of things, nor is it confounded 
either by water hanging in the clouds or wind pent 
within the earth. Now this distinction of fine or pneu- 
matic and gross or tangible, is quite primordial, and the 
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one which is most employed in the system of the uni- 
verse. And it is derived from that. condition of things 
which is of all the simplest, namely the quantity and 
paucity of matter in proportion to bulk. The pneu- 
matic bodies which are found here with us (I speak of 
such as exist simple and perfect, not compound and 
imperfectly mixed), are those two, Air and Flame. 
And these are to be regarded as bodies altogether 
heterogeneous ; not as 1s commonly imagined, that 
flame is only air on fire. To these correspond, in 
the upper world, the ethereal and the starry nature ; 
as in the lower, water and oil; and lower still, mer- 
cury and sulphur; and generally, crude bodies and 
fat bodies, or in other words, bodies which abhor and 
bodies which conceive flame (salts being of a compound 
nature, consisting at once of crude and inflammable 
parts). Now for these two great families of things, the 
Airy and the Flamy ; we have to inquire upon what 
conditions they have taken possession of by far the 
greatest part of the universe, and what office they 
have in the system. In the air next the earth, flame 
only lives for a moment, and at once perishes. But 
when the air begins to be cleared of the exhalations of 
the earth and well rarefied, the nature of flame makes 
divers trials and experiments to attain consistency 
therein, and sometimes acquires a certain duration, not 
by succession as with us, but in identity ; as happens 
for a time in some of the lower comets, which are of 
a kind of middle nature between successive and con- 
sistent flame’ it does not however become fixed or 
constant, till we come to the body of the Moon. There 
flame ceases to be extinguishable, and in some way or 
other supports itself; but yet such flame is weak and 
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without vigour, having little radiation, and being neither 
vivid in its own nature, nor much excited by the con- 
trary nature. Neither is it pure and entire, but spotted 
and crossed by the substance of ether (such as it exists 
there), which mixes with it. Even in the region of 
Mercury flame is not very happily placed, seeing that 
by uniting together it makes but a little planet; and 
that with a great perturbation, variety, and fluctuation 
of motions, like cgnis fatuus, labouring and struggling, 
and not bearing to be separated from the protection of 
the sun except for a little distance. When we come 
to the region of Venus, the flamy nature begins to 
grow stronger and brighter, and to collect itself into 
a globe of considerable size ; yet one which itself also 
waits on the sun and cannot bear to be far away from 
him. In the region of the Sun, flame is as it were on 
its throne, midway between the flames of the planets, 
stronger likewise and more vibrating than the flames 
of the fixed stars, by reason of the greater reaction, 
and exceeding intensity of union. In the region of 
Mars flame appears even robust; acknowledging the 
vicinity of the sun by its redness, but now independent, 
and bearing to be separated from the sun by the whole 
diameter of the heavens. In the region of Jupiter 
flame gradually ceasing to be contentious, seems calmer 
and whiter, not so much from its own nature (as the 
star Venus is, being more fiery), but from the surround- 
ing nature being less irritated and exasperated; in 
which region it is probable, according to the discovery 
of Galileo, that the heaven begins to be set with stars, 
though stars invisible from their smallness. But in the 
region of Saturn, the flamy nature appears again to 
grow somewhat feeble and dull, as being both further 
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removed from the support of the sun, and exhausted 
by the proximity of the starry heaven. Last of all, the 
flamy and sidereal nature, victorious over the ethereal, 
produces the starry heaven, which is compounded of the 
ethereal and sidereal nature (as the globe of the earth 
is compounded of land and water) variously diffused, 
yet with the ethereal substance so converted, wrought, 
and assimilated, as to be completely patient and obe- 
dient: to the sidereal. Thus we have between the earth 
and the summits of heaven three general regions, and 
as it were three stages, in respect of the flamy nature ; 
the region of the extinction of flame, the region of its 
‘union, and the region of its dispersion. Now to argue 
of contiguity and continuity in the case of soft bodies 
and fluids would be vulgar. But it must be under- 
stood, that it is the way of nature to proceed a certain 
distance by gradations, and then suddenly by jumps ; 
and to alternate this process ; otherwise there could be 
no structural fabric, if all changes proceeded by insen- 
sible gradations. For how great a leap it is (in respect 
of expansion of matter) from earth and water to air, 
even the grossest and most nebulous! And yet these 
bodies so different in nature are in place and surface 
jomed together, without any medium or interval. Nor 
is it a less leap (in respect of substantial nature) from 
the region of the air to the region of the moon: an im- 
mense leap again from the heaven of the moon to the 
starry heaven. Therefore if continuity and contiguity 
be understood with reference not to the manner of con- 
nexion, but to the diversity of the bodies connected, 
these three regions which I have mentioned may be 
regarded as being in their boundaries only contiguous. 
But now we must examine clearly and perspicuously 
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what and what kind of points this theory of mine on 
the substances of the system affirms, and what and what 
kind it denies ; that it may the more easily be either 
maintained or overthrown. It denies the common the- 
ory, that flame is air on fire; affirming that these two 
bodies, air and flame, are completely heterogeneous, 
like water and oil, sulphur and mercury. It denies Gil- 
bert’s doctrine of a collective vacuum between the scattered 
globes; affirming that space is filled with either an airy 
or a flamy nature. It denies that the moon 1s either a 
watery or a dense or a solid body ; affirming that it is of 
a flamy nature, though slow and weak, as being the first 
rudiment and last sediment of celestial flame; flame 
admitting (as regards density), no less than air and liq- 
uids, of innumerable degrees. It affirms that flame, in 
its true place and left to itself, is fixed and constant, no 
less than air and water; and that it is not a thing mo- 
mentary, and preserved in its mass only by succession 
through renovation and aliment, as it is here with us. 
It affirms that flame has a nature apt to unite and gather 
into globes, like the nature of earth; not like that of air 
and water, which are collected in the circles and inter- 
stices of globes, but never into entire globes. It affirms 
that the same flamy nature in its own place (that 18 the 
starry heaven) is scattered about in infinite clusters, yet 
in such sort that the dualism of ether and star is still 
maintained, and flame does not continue into the per- 
fect empyrean. It affirms that the stars are real flames, 
but that the actions of flame in heavenly bodies are in 
no way to be applied to the actions of our flame, most 
of which operate only by accident. It affirms that the in- 
terstellar ether and the stars bear to each other the relations 
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ing the Substance then of the System of the Universe, 
such are the thoughts which occur tome. I must now 
speak of the Motions of the Heavenly Bodies, with ref- 
erence to which I have brought these things forward. 
It seems reasonable to suppose that rest is not excluded 
from nature, as regards any whole (for I am not now 
talking of particles). This (discarding logical and 
mathematical subtleties) appears most clearly from 
the fact, that the speed and velocities of the celestial 
motions relax themselves gradually, as if about to end 
in something immovable ; and that even the celestial 
bodies have a share of rest in respect of the poles; 
and that if immobility be excluded, the system is dis- 
solved and dispersed. Now if there be any collection 
and mass of the immovable nature, we need not look 
further to show that this mass is the globe of the 
earth. For close and strict compaction of matter in- 
duces a disposition towards motion torpid and averse ; 
as on the other hand free explication of it induces a 
disposition prompt and apt. Nor was it ill done by 
Telesius (who revived the philosophy and discussions 
of Parmenides in his book on the original source of 
cold) to introduce into nature, not indeed coessentiality 
and conjugation (which he would have), but yet affin- 
ity and conspiration ; making heat, light, tenuity, and 
mobility to be allied on one part; cold, darkness, den- 
sity, and immobility on the opposite ; and placing the 
seat of the first set in the heaven, of the second in 
the earth. But if rest and immobility be admitted, it 
seems that motion without limit and perfect mobility 
should likewise be admitted, especially in opposite na- 
tures. Now this motion is the motion of rotation, such 
as is generally found in the celestial bodies. For mo- 


“ THEMA CCLI.” 469 


tion in a circle has no limit, and seems to proceed from 
an appetite of the body, which moves merely for the 
sake of moving and following itself and seeking its own 
embraces, and exciting and enjoying its own nature, 
and performing its own operation; whereas contrari- 
wise motion in a straight line seems like a journey to 
an end, as seeking both to reach the limit where it 
may cease and rest, and to attain some object and then 
discontinue its motion. We must see therefore how 
this motion of rotation, which is the true and perennial 
motion, and commonly considered peculiar to the heav- 
enly bodies, acquits itself, and by what control it spurs 
and bridles itself, and generally how it is affected ; in 
the explanation of which things I shall not stand upon 
that piece of mathematical elegance, the reduction of mo- 
tions to perfect circles, either eccentric or concentric, or 
that high speech, that the earth in comparison to heaven 
is a point and not a quantity, or many other fictitious in- 
ventions of astronomers; but remit them to calculations 
and tables. But first I will make a division of the mo- 
tions of the heavenly bodies. Some are cosmical, others 
mutual. Those I call cosmical, which celestial bodies 
assume by consent, not only of the heavens, but like- _ 
wise of the universe ; those mutual, in which one celes- 
tial body depends on another. And this is a true and 
necessary division. ‘The earth then being stationary 
(for that I now think the truer opinion), it is manifest 
that the heaven revolves in a diurnal motion, the meas- 
ure whereof is the space of twenty-four hours or there- 
abouts, the direction from east to west, the axis of rev- 
olution certain points (which they call poles) north and 
south. For the heavens do not travel on movable 
poles, nor are there any other points than those I have 
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mentioned. And this motion appears to be truly cos- 
mical, and therefore one and the same; except in so 
far as it admits both diminutions and deviations; accord- 
ing to which diminutions and deviations this motion 
strikes through the whole universe of things movable, 
and penetrates from the starry heaven to the bowels 
and depths of the earth ; not forcing them along with 
violence or vexation, but by a perpetual consent. And 
this motion is in the starry heaven perfect and entire, 
as well in just measure of time, as in exact restitution 
of place. But the lower down we come, the more im- 
perfect is this motion, in respect of slowness, and in 
respect likewise of deviation from circular motion. And 
first I must speak of the slowness separately. I say 
then that the diurnal motion of Saturn is too slow to 
allow of its completing the circle or coming back to the 
same place within twenty-four hours; but that the 
starry heaven moves faster, and outstrips Saturn each 
day by a distance which multiplied by the number of 
days in thirty years makes up the whole circuit of the 
heaven. So also with regard to the other planets, ac- 
cording to the diversity of their several periods; so 
that the diurnal motion of the starry heaven (speaking 
of the period only, without reference to the magnitude 
of the circle) is about one hour quicker than the diur- 
nal motion of the moon. For if the moon completed 
its course in twenty-four days, it would be quicker by 
an hour exactly. Therefore that motion of opposition 
and resistance from west to east which they talk of, 
and which is attributed to the planets as peculiar to 
them, is not a real motion, but only in appearance, ow- 
ing to the starry heaven advancing faster to the west, 
and so leaving the planets behind towards the east. 
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Upon which supposition, it is manifest that the velocity 
of this cosmical motion decreases in regular order as it 
descends, so that the nearer every planet approaches 
the earth the slower it moves; whereas the received 
opinion disturbs and inverts the order; and by attrib- 
uting a peculiar motion to the planets falls into the 
absurdity of supposing that the nearer the planets ap- 
proach the earth (which is the seat of immobility) 
the quicker they move; a thing which astronomers 
idly and unsuccessfully endeavour to account for by 
supposing a remission of the violence of the primum 
mobile. And if it seem strange that m so great a space 
as lies between the starry heaven and the moon this 
motion diminishes so little; namely less than one hour, 
which is a twenty-fourth part of the diurnal motion ; it 
is to be remembered that the nearer a planet is to the 
earth the smaller is the circle of its revolution; so that 
if we add the decrease in the’ magnitude of the circle to 
the decrease in the time of revolution, we shall see that 
the motion is diminished very considerably. Thus far 
I have spoken of velocity separately ; as if the planets 
(placed, for instance, under the equinoctial, or any of 
the parallels) were only outrun by the starry heaven 
and by one another, but yet in the same circle. For 
this would be simple leaving behind without obliquity 
of motion. But it is manifest that the planets not only 
move with unequal velocity, but do not return to the 
same point of the circle, deflecting to the north and 
south ; the limits of which deflexion are the tropics; 
and to this deflexion it is that we owe the Oblique 
Circle and the Difference of Polarity; just as we owe 
to the inequality of velocity the motion of Resistance. 
But the nature of things does not stand in need of this 
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device, more than of the other; seeing that by adopt- 
ing spiral lines (the supposition which comes nearest to 
the sense and the fact) the thing is accomplished, and 
those phenomena are saved. And (which is the chief 
point) these spirals are nothing else than defections 
from perfect circular motion, whereof the planets are 
impatient. For in proportion as substances degenerate 
in purity and freedom of development, so do their mo- 
tions degenerate. Now it happens, that as in point of 
velocity the higher planets move faster, and the lower 
less fast ; so also the higher planets make spirals more 
closely coincident and coming nearer to circles, the 
lower make spirals more disjoined and further apart. 
For continually as they descend they recede more and 
more both from that height of velocity and that per- 
fection of circular motion, in regular order. Yet in 
this the planets agree (as being bodies that retain much 
of a common nature, though otherwise differing) that 
they have the same limits of deflexion. For neither 
does Saturn come back within the tropics, nor the moon 
go forth beyond the tropics (and yet with regard to the 
wandering of Venus there are certain traditions and 
observations not to be overlooked) ; but all the planets, 
whether the higher or lower, as soon as they reach the 
tropics, turn back and retrace their course, disliking 
the smaller spiral in which they would have to move if 
they approached nearer the poles ; and shrinking from 
that loss of motion, as from the destruction of their 
nature. For however in the starry heaven both the 
stars near the poles and the stars about the equinoctial 
maintain their ranks and stations, one being kept in 
order by another, with a perfect and equable con- 
stancy ; yet the planets seem to be of such a mixed 
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nature as not willingly to endure either a shorter circle 
or a larger. These views then concerning the celes- 
tial motions appear to me a little better than the carry- 
ing by force, the repugnance of motions, the different 
polarity of the zodiac, the inverted order of velocity, 
and the like; which have no manner of agreement 
with the nature of things, however they keep peace, 
such as it is, with the calculations. Neither were the 
better astronomers blind to these things; but being 
intent on their art, and foolishly attached to perfect 
circles, and catching at subtleties, and too servile to 
philosophy, they scorned to follow nature. But this 
imperious disposition of philosophers towards nature 
is worse even than the simplicity and credulity of the 
vulgar ; if a man disdains a plain thing because it is 
plain. And yet a vast evil it is and of very wide ex- 
tent, that the human wit, not being able to match 
nature, must needs put itself above nature. But now 
we must inquire whether that single and simple motion, 
in a circle and spiral, from east to west, on certain 
poles south and north, ends and terminates with the 
heaven, or extends likewise to things below. For it will 
not be open to us to invent here in the regions next us 
such things as they suppose in the heavens. If there- 
fore in these regions also this motion be found, it will 
appear that in heaven likewise it is, under the condi- 
tions of a common or cosmical nature, such as we ex- 
perience it. First then it is plain that it is not confined 
within the limits of heaven. But the demonstrations 
and evidences on this point I have fully treated in my 
‘anticipation’ concerning the ebb and flow of the 
sea ;} to which men are therefore referred ; and taking 
1 See p. 328. of this volume. 
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this for settled and concluded, I will proceed to the 
other motions of celestial bodies. These I have said 
are not cosmical, but mutual, or having relation one to 
another. There are four kinds of motions visible in 
heavenly bodies besides that which I have called cos- 
mical, which is the diurnal motion by spirals within the 
tropics. Yor the stars either rise higher and again sink 
lower, so as to be further off and nearer the earth; or 
they turn and wind from side to side of the zodiac, run- 
ning out more to the south or more to the north, and 
forming what they call dragons ; or they vary in velo- 
city and likewise in direction of motion (for I put these 
two together), proceeding sometimes quicker, some- 
times slower, sometimes in progression, sometimes in 
regression, sometimes likewise stopping and remaining 
stationary ; or they are attached and circumscribed at 
a greater or less distance from the sun. The causes 
and natures of these motions I will only give in gen- 
eral and by heads; for this the plan of my work here 
demands. But to pave and open the way for this, I 
must say without reserve what I think with regard to 
certain philosophical doctrines, as well as astronomical 
hypotheses, and likewise with regard to the observa- 
tions of astronomers in various ages, upon which they 
build their art; all which appear to me full of error 
and confusion. There are some axioms then, or 
rather opinions, which being received by philosophers, 
transferred into astronomy, and unhappily believed, 
have corrupted the art. Of these my rejection and 
judgment will be simple: for I have no time to spend 
in confutations. The first is, that all things above the 
moon inclusive are incorruptible, and not subject to 
new generations or changes of any kind. Of this I 
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have spoken elsewhere, as being a superstition and a 
vanity. But it is the fountain from which springs that 
vast evil, that upon every anomaly astronomers frame 
new and (as they think) corrected theories, and often 
apply to things that are as it were fortuitous causes 
eternal and invariable. The second is, that the heaven 
(as consisting of a fifth essence, and of no elementary 
substance) admits not of those turbulent actions of 
compression, relaxation, repulsion, submission, and the 
like, that seem to be produced by a certain hardness 
and softness of bodies, which are regarded as ele- 
mentary qualities. But this assertion is an insolent 
and licentious repudiation of fact and sense. For 
wherever a natural body is placed, there also is resis- 
tance, and that in proportion to the body. And wher- 
ever there are natural bodies and local motion, there 
is either repulsion, or yielding, or division; for these 
things above mentioned, namely, compression, relaxa- 
tion, repulsion, yielding, with many others, are univer- 
sal passions of matter everywhere. And yet from this 
fountain has flowed that multiplication of circles com- 
plicated at pleasure, which they will nevertheless have 
to be so adapted to each other, and to move and turn 
with such smoothness and slipperiness one within the 
other, that there is no obstruction at all, no fluctuation ; 
all which are plainly fanciful, and trample upon the 
nature of things. The third is, that all natural bodies 
have their own proper motions ; and if any be found to 
have more than one, that all the rest come from else- 
where, and from some separate moving body. Than 
which nothing falser can be devised, seeing all bodies 
by the manifold consent of things are endued likewise 
with many motions, some ruling, some obeying, and 
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some also lying dormant unless exerted; and proper 
motions of things there are none, except exact meas- 
ures and modes of common motions. Hence again has 
come forth a separate primum mobile, and heavens 
above heavens, and a continuous chain of new struct- 
ures, to meet the demands of such different motions. 
The fourth is, that all celestial motions are performed 
in perfect circles; a thing very cumbrous, which has 
produced for us those prodigies of eccentrics and epi- 
cycles; whereas if they had consulted nature, they 
would have found that while motion orderly and uni- 
form is in a perfect circle, motion orderly but multi- 
form, such as is found in many heavenly bodies, is in 
other lines; and deservedly does Gilbert laugh at this, 
saying that it is not probable nature would have formed 
wheels of one or two miles for instance in circuit, to 
carry a ball the size of a palm.!' For it seems that the 
body of a planet is no bigger, as compared with those 
circles which they invent for it to move in. ‘The fifth 
is, that the stars are parts of their own orb fixed as it 
were by a nail. But this is very evidently a conceit 
of those who deal with mathematics not with nature, 
and fixing all their attention on the motion of bodies 
entirely forget their substances. For that fixation is a 
particular affection of compact and consistent things, 
which keep firm hold by reason of the pressure of their 
parts. But it is quite inconceivable, if it be transferred 
to soft or liquid bodies. The sixth is, that a star is 
the denser part of its own orb; whereas the stars are 
neither parts, nor denser.? For they are not homo- 
geneous with the air, differing only in degree, but they 
are quite heterogeneous and differ in substance ; which 
1 Gilbert, Physiol. Nov. ii. 11. 2 Cf. Arist. De Ceelo, ii. 7. 
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substance also is in respect of density rarer and more 
open than the ethereal. There are likewise many 
other opinions equally vain ; but these will suffice for 
the present business. So much then for the doctrines 
of philosophy concerning celestial bodies. As for the 
hypotheses of astronomers, it is useless to refute them, 
because they are not themselves asserted as true, and 
they may be various and contrary one to the other, yet 
so as equally to save and adjust the phenomena. Let 
it then be arranged, if you will, between philosophy 
and astronomy, as by a convenient and legitimate com- 
pact, that astronomy shall prefer those hypotheses 
which are most suitable for compendious calculation, 
philosophy those which approach nearest the truth of 
nature ; and that the hypotheses of astronomy shall not 
prejudice the truth of the thing, while the decisions of 
philosophy shall be such as are explicable on the phe- 
nomena of astronomy. And so much for hypotheses. 
But with respect to astronomical observations, which 
are assiduously accumulated, and are continually drop- 
ping like waters from the heaven, I would by all means 
have men beware, lest A‘sop’s pretty fable of the fly 
that sate on the pole of a chariot at the Olympic races 
and said **what a dust do I raise,”’ be verified in them. 
For so it is that some small observation, and that dis- 
turbed sometimes by the instrument, sometimes by the 
eye, sometimes by the calculation, and which may be 
owing to some real change in the heaven, raises new 
heavens and new spheres and circles. Nor do I say 
this because I would have any relaxation of industry 
in observations and history, which I say should be 
sharpened and strengthened in all ways, but only that 
prudence and a perfect and settled maturity of judg- 
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ment may be employed in rejecting or altering hypoth- 
eses. Having therefore now opened the way, I will 
make a few general observations on the motions them- 
selves. I have said that there are four kinds of greater 
motions in the heavens. Motion in the depth of heaven, 
upward or downward ; motion through the latitude of the 
zodiac, deviating to south and north; motion in the 
direction of the zodiac, quick, slow, progressive, retro- 
grade, and stationary ; and motion of elongation from the 
sun. And let no one object that this second motion of 
latitude, or the dragons, might have been referred to 
that great cosmical motion, being an alternate inclina- 
tion towards north and south; inasmuch as these spirals 
move in like manner from tropic to tropic; only that 
the cosmical motion is spiral simply, whereas the other 
is likewise sinuous and with much smaller intervals. 
For this has not escaped me. But the fact is, that the 
constant and perpetual motion of the sun in the ecliptic 
without latitude and dragons, which sun nevertheless 
has a common motion with the other planets in respect 
of spirals between the tropics, forbids me to agree with 
this opinion. We must therefore seek other sources 
both of this and of the three other motions. Such are 
the ideas with regard to the celestial motions which 
seem to me to have least inconvenience. Let us sce 
then what they deny and what they affirm. They 
deny that the earth revolves. They deny that there 
are two motions in the heavenly bodies, one being 
from west to east; and affirm a difference in speed, 
one outstripping and leaving the other behind. They 
deny an oblique circle with a different position of 
its poles; and affirm spirals. They deny a separate 
primum mobile, and carriage by force; and affirm a 
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cosmical consent as the common bond of the system. 
They affirm that the diurnal motion is found not in the 
heaven only,! but also in the air, water, and even the 
exterior of the earth, in respect of its verticity. They 
affirm that this cosmical motion of flowing and rolling 
in fluids, becomes verticity and direction in solids, un- 
til it passes into pure immobility. They deny that the 
stars are fixed like knots in a board. They deny that 
eccentrics, epicycles, and such structures are real. 
They affirm that the magnetic motion, or that which 
brings bodies together, is active in the stars, whereby 
fire evokes and raises fire. ‘They affirm that in the 
planetary heavens the bodies of the planets move and 
revolve with greater velocity than the rest of the 
heaven in which they are situated, which does indeed | 
revolve but more slowly. They afirm that from this 
inequality come the fluctuations, waves, and reciproca- 
tions of the planetary ether, and from them a variety of 
motions. They affirm a necessity in the planets of re- 
volving faster and slower, according as they are situated 
high or low in the heaven, and that by consent of the 
universe. But at the same time they affirm a dislike 
in the planets of preternatural velocity as well of the 
greater as of the lesser circle. They affirm a tendency 
to follow the sun, by reason of neediness of nature, in 
the weaker fires of Venus and Mercury ; the rather, 
because Galileo has discovered certain small wandering 
stars attendant upon Jupiter. These then are the 
things I see, standing as I do on the threshold of nat- 
ural history and philosophy ; and it may be that the 


1 Motum diurnum inveniri non in calo, sed et in aére, aquis, etiam extimis 
terre, quoad verticitatem. So the sentence stands in the original. But it 
seems that tantum or some equivalent word has dropped out. — J. 8S. 
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deeper any man has gone into natural history the 
more he will approve them. Nevertheless I repeat 
once more that I do not mean to bind myself to these ; 
for in them as in other things I am certain of my way, 
but not certain of my position. Meanwhile, I have in- 
troduced them by way of interlude, lest it be thought 
that it is from vacillation of judgment or inability to 
affirm that I prefer negative questions. I will preserve 
therefore, even as the heavenly bodies themselves do 
(since it is of them I am discoursing), a variable con- 
stancy. 
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vi. 157. 
his speech concerning Diogenes, 
vi. 155. 
his remarkable sayings, vi. 155- 
57. 
his reprehension and use of logic, 
vi. 156. 
his mode of warfare, viii. 459. 
Alexander Magnus, Aristotelis dis- 
cipulus, il. 107. 
ausus vana contemnere, ii. 137. 
exemplum arcte conjunctionis 
militarise virtutis et literarie, 
ii. 160, 166. 
ab Aristotele educatus, ii. 156. 
ab eruditis semper comitatus, ii. 
157. 
admirator Homeri, 76. 
apophthegma ejus circa Dioge- 
nem, 70. 
de mortalitate sua, ii. 158. 
de sanguine suo, 26. 
ad Cassandrum, id. 
ad Callisthenem, ii. 159. 
de Antipatro, 3. 
de Hephestione et Cratero, ii. 
160. 
ad Parmenidenm, 7b. 
Aliment, vi. 404. 
change of necessary, when the 
effect has been weakened by 
custom, iv. 202. 
necessary to the human body 
how often, x. 147. 
rapid consumption of, by the liv- 
Ing spirit, 1. 
proportion of secretions to, x. 
148. 
causes of atrophy, 1. 
of the stars, x. 455. 
Alimentatio per exterius, iii. 496. 
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Alimentatio — continued. 
historia alimentationis conscri- 
benda, ii. 65. 
Alimentation by separation, i. 501. 
promoted in four ways, ix. 42, 
43 


of plants and of animals, differ- 
ence noted by Aristotle, x. 
23, 24. 

the source of repair in living 
bodies, x. 16. 

nourishments, by what rules to 
be selected, x. 45, 46. 

orifices of reception, x. 46. 

modes of assimilation, x. 47. 

degrees of nourishment, 1. 

whether it can be taken by other 
ways than through the stom- 
ach, x. 48, 170. 

from without, contributes to lon- 
gevity, x. 170. See Nourish- 
ment. 

Alimentun, iii. 457-462. 

erga alimentatum debet esse na- 
ture inferioris, iii. 366. 

non consubstantialis, iii. 367. 

at prope accedens ad naturam 
alimentati, 7. 

quibus modis receptum, iii. 368. 

quibus modis assimilatum, 1. 

gradus nutrimenti pro etate, 1d. 

an per clysteria alimentatio, iii. 
369. 

operatio viscerum super, iii. 446- 


per partes corporis exteriores, iii. 
455-457. 


spiritui vivo necessarium, iii. 
470, 474-476. 
singulis diebus requiritur, iii. 474. 
a spiritu vivo cito absumitar, 1. 
excrementis majus, iii. 475. 
causa atrophie quid, 1d. 
Alkermes medicina, 1i. 332. 
medicine invented by Mesné, ib. 
Allegorical sense of Scripture often 
referable to the literal, vi. 407. 
Allies, wars should be promptly un- 
dertaken for, ix. 307. 
Allnight, iv. 340. 
Alloys of the precious metals, v. 59. 
Alpetragius, his Theorica Planeta- 
rum, vii. 277. 
Alphabet of the universe, i. 86. 
of nature, vi. 63; ix. 371, 475- 
479. 
rule and construction of it, 
ix. 478, 479. 
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Alphabet — continued. 

or abstract natures, ix. 378. 118 

of cypher pro , ix. 117, 118. 

See becedarium. 

Altar on which water always extin- 
guished the sacrifice, x. 212. 
Altare quo igne accenso statim aqua 
escendebat, iv. 64. 

ab Herone descriptum, vii. 266. 
Alterations of matter, v. 80. 

‘‘ alteratio major ’’ what, v. 81. 
Altitudo ventorun, iii. 260, 261. 
Amber furthers venereous appetite, 

v. 131. 
an opiate producing longevity, 
x. 89 


flies preserved in, how, x. 156. 
Ambergrise, medicinal use of, x. 78. 
Ambiguity ofspeech, caution against, 

vi. 275. 

Ambition, three grades of, viii. 162. 
the restlessness of, ix. 205. 
Ambitionis tria genera, i. 336, 337; 

vii. 129. 
Ambra Grisia medicina, iii. 404. 
America, cause of the backwardness 
of their civilisation, v. 379. 
Amicitia, antitheta de, ii. 484, 485. 

qualis comparanda, iii. 97. 
Amomun, v. 131. 

Amor, antitheta de eo, ii. 484. 

ex genere gaudii est, iii. 426. 
Amortised, vi. 425. 

Ampere, On the Philosophy of Sci- 
ence, ii. 428. 

Amplification, the art of, ix. 152. 

Anabaptistarum heeresis, i. 300. 

Anabaptists, heresy of, vi. 316; ix. 


Anagogical expositions of Scripture, 
vi . 


Anagrams, tn which Discoveries were 
concealed in the Middle Ages, i. 152. 
Analogies, not differences, the object 
of research, viii. 234.. 
Analytica, ii. 397. 
Analytics, vi. 274; ix. 95. 
Anatomia, a medicis nimis neglecta, 
ii. 328. 
bratorum vivorum permissa, ii. 
330. 
corporum organicorum, i. 350. 
Anatomy, invention of preparations 
in, ii. 330. 
of organic bodies, viii. 175; ix. 


32, 33. 
simple, well treated of; compar- 
ative wanting, ix. 32. 
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Anatomy — continued. 
interior parts of men differ from 
one another as much as their 
exterior, 1b. 
of the living subject, how far 
justifiable, ix. 33, 34. 
reproved by Celsus, vi. 247. 
deficiency in, vi. 246. 
comparative, tb. 
Anaxarchi patientia, ii. 313. 
Anaxarchus bit out his tongue under 
torture, ix. 17. 
Anaximenes aéra principium rerum 
posuit, v. 802. 
quamobrem, v. 302, 303. 
selected air as the one principle 
of things, x. 356. 
his reasons, 4. 
Anchoretez longsvi, iii. 431. 
Anchorites, longevity of, x. 105. 
Ancient history, deficiencies in, vi. 
Ancients, their use of parables, aph- 
orisms, and fables, vi. 359. 
Angeli et spiritus, natura eorun, ii. 
259-262. 


ordines an 


lorum, ii. 145. 
Angels, hierar 


y and nature of, ii. 

145, 261; vi. 187; viii. 479. 

regarded the Schoolmen as 
Sorms not immersed tn mat- 
ter, v. 297. 

adoration of, forbidden, vi. 213. 


inquiry into their nature not in- . 


terdicted, 1b. 
cause of their fall, ix. 228. 
Anger of princes, how to avoid, ix. 
251, 252. 
Anglia in bello semper Gallis su- 
perior, quaré, iii. 125. 
Anhelitus hominum magis fotet 
fiante austro, iii. 240. 
Anima humana, ejus dus sunt par- 
tes, ii. 344. 

1. rationalis, que divina, a spi- 
raculo Dei, ii. 345. 

2. irrationalis, qua communis 
cum brutis, facta per ver- 
bum “ producat © e matri- 
cibus elementorum, sensib- 
is, sive producta, ii. 345- 


cujus doctrinsz dus partes: - 
a. De motu voluntario, 
ii. 352, 353. 
6. De sensu et sensib- 
ili; cujus deside- 
rata, ii. 853-357. 
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Anima humana — continued. 
De differentia perceptionis 
et sens(is, ii. 353. 
De forma lucis, ii. 355. 
de facultatibus animes, appen- 
dices due, ii. 348. 
1, De divinatione naturali, 
que, ii. 349. 
aut artificialis; vel ex 
causis, vel experimen- 
tis, 1b. 
aut naturalis; vel nativa, 
vel per influxum, 1. 
2. De , fascinatione, ii. 850, 


doctrina circa usum et objecta 
facultatum duas habet partes, 


ii. 358. 
1. Logica, ii. 358-404. See 
Logica. 
2. Ethica, iii. 7-50. See 
Ethica. 


cultura animi, iii. 33—49. 
bonum animi cum bono corporis 
comparatum, iii. 50, 51. 
rationalis in homine, nec ex tra- 
duce est, nec reparatur, nec in- 
terit, iii. 474. 
animam esse harmonian, ii. 140. 
Animalia et plantas, discrimen inter, 
quoad renovationem ab Aris- 
totele notatum, iii. 344. 
’ Jonginquitas vite eorum, iii. 
354-366. 
ex putrefactione, i. 468. 
Animals, their shape attributed to 
the folds of the womb, i. 530; viii. 
42. 
Animus humanus instar speculi to- 
tius mundi capax, ii. 102. 
Annals, viii. 432. 
Annihilatio, omnipotentis preroga- 
tiva, iv. 30. 
Annihilation belongs to Omunipo- 
tence, x. 180. 
impossibility of, iv. 223. 
in nature is none, x. 156. 
the work of Omnipotence, x. 298. 
how to be effected, 1. 
Annotations of approved authors re- 
quired, ix. 185. 
Antarctic hemisphere, x. 449. 
Antarcticum hemispherium, vii. 332. 
Ant-hill of Arts, ix. 107, 108. 
Anthropomorphia, ii. 401. 
Anthropomorphites, heresy of, vi. 61, 
278; ix. 100. 
Anthropophagi, iii. 367. 
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Anti-Christ, Aristotle likened to, 
viii. 483. 
Antichristi signum, 
venire, ii. 265. 
Antichristus, Aristoteles, vii. 69. 
Anticipatio mentis, i. 237. 
nature, i. 247. 
Anticipation, a swimming, vi. 58. 
the weakness of, 2. 
of the mind, viii. 64. 
of time, a miracle, x. 387. 
anticipations, rejection of, vi. 65~ 
69 


suo nomine 


all are deflexions by accident, 
vi. 75. 
of nature, viii. 73, 74. 
Antinomies in Athenian law, ix. 327. 
Antiochia, wholesome air of, why, v. 
133. 
Antipatrum, dictum Alexandri cir- 
ca, ii. 159. 

Antiperistasis, doctrine of, ii. 255. 
contraction of bodies by, x. 255. 
contractiones corporum per, iv. 

107. 
Antiquitas et novitas temporis filis, 
ii. 136. 
immodicuin ejus studium, 2. 
seeculi, juventus mundi, ib. 
mundi ipsius senium, vii. 132. 
instar fame, caput inter nubila 
condit, vil. 79. 
Antiquities, or remnants of histories, 
viil. 423. 
Antiquity, like Fame, muffies her 
. head and tells tales, vi. 38. 
ignorance prevalent in early 
ages, vi. 39. 
too much importance attached 
to, vi. 129. 
what reverence due to, vi. 129, 
130. 
the present time the true an- 
tiquity of the world, viii. 116. 
Antithetorum exempla, ii. 465-490; 
vi. 302. 

Antoninus, ii. 156. 

Antoninus Pius, vi. 150. 

a splitter of cummin, ix. 129. 

Antrum Epimenidis, iii. 431. 
vita in antris longeeva, ib. 

Ants, grains of corn carried by them, 

are in fact the nympha, ii. 
366. 

very hurtful to the garden, ix. 
267 


Ape, his heart a charm for audacity, 
v. 153. 
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Aperients, vii. 429. See Bracelets. 
Apertura aque, olei, et aliorum li- 
uorum, iv. 65, 66. 
Aphorismi, ii. 431. 
Apud antiquos, i. 295. 
laudati, vil. 105. 
de conficiend& Historia Primi, 
ii. 47-59. 
scientia quamdiu aphorismis 
comprehensa crescere potest, 
ii. 138. 
de justitia universali, iii. 135- 


Aphorisms, knowledge anciently de- 
livered in, why, vi. 419. 
excellence of, vi. 291. 
of Solomon, examples of, vi. 352— 
358; ix. 238-266. 
valuable observations expressed 
by the ancients in, vi. 359. 
well used by ancient discoverers, 
viii. 121. 
on the composition of the Pri- 
mary History, viii. 356-371. 
deuyery of knowledge in, ix. 
Apis ratio, media via philosophandi, 
vii. 92, 137. 
Apogeum et Perigeeum plane 
vii. 306, 313, 338. See Planets. 
Apollo, god of healing, ix. 23. 
Apollonius of Tyana, said that the 
tides were caused by the res- 
piration of the spiritus mundi, 
v. 117; x. 323. 
his grandfather, error respecting 
his age, iii. 322. 
doctrina ejus, fluxum et reflux- 
um maris esse respirationes 
terre, v. 251. 
Apophthegms, vi. 201; viii. 438. 
of Cesar, vi. 159, 201; viii. 488. 
Apoplexy, Frascatorius's remedy for, 
iv. 64; x. 212. 
Apostoli, cur indocti, ii. 150. 
Apotheosis, the highest 
honour, vi. 144. 
of folly, x. 482. 
of inventors of new arts, vi. 36. 
inventorum novarum artium, ii. 
153; vi. 446; vii. 129. 
Appeals at law, not to be made too 
easy, ix. 342. 

Appendices historig: orationes, epis- 
tole, apophthegmata, ii. 218-220. 
Appendices to history: speeches, 
letters, and apophthegms, viii. 4387, 

38. 


human 
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Appetite, the nature of,v. 73. 
why certain tastes stimulate, tb. 
of continuation in liquids, iv. 
170 


bubbles, 2. 
motus plage of Democritus, 1. 
appetites and motions of matter, 
viii. 499, 500. 
‘¢ A ppetitus caninus,’’ a disease, v. 73. 
Aqua, condensatio aqua an possibile, 
i. 5 


i. 520. 

in globo plumbeo, iv. 110. 

rarefactionis quant capax, iv. 
87 


experimentum follium, iv. 88. 
experimentum de expansione 
vaporis aque, vii. 257-259. 
conglaciatio aque, iv. 88. 
facies aque: perturbata insequa- 
lis, vii. 250. 
compressa, vii. 252. 
cum cinere commista, vii. 256. 
calore lacessita, vii. 257. 
Aque insaxantes, iv. 103, 117. 
metallics, iv. 103. 
Aqua-fortis, solutiones metallorum 
in, iv. 79-82. 
solvent of metals, x. 227-230. 
Aquinas, St. Thomas quoted, ii. 181; 
vii. 19. 
on the souls of animals, ii. 344. 
Arabes scientias non auxerunt, i. 
276, 285. 
medici, vii. 21. 

Arabians, little value of their science, 
viii. 102, 110. 

Aranes rationalibus similes, vii. 92, 
1387. 

Araneus “ tanquam ex se fingit,” met- 
aphor borrowed from Erasmus, ii. 
129. 

Arbele pugna, iii. 122. 

Arbor monarchiez, iii. 126. 

in Canariis aquam prebens, i. 
525. 
continuo stillans aquam, iv. 105. 
states arborum, iii. 341-344. 
magnitudo corporis in ar- 
boribus cum diuturnitate 
vite nonnihil habet com- 
mune, iii. 343. 
glandiferse et nucifers fruc- 
tiferis et bacciferis ple- 
rumque vivaciores, 1. 

Archery, when the butt is set up 
men need not rove, but except the 
white is placed men cannot level, 

4. 52. 


INDEX TO THE 


Archias, his power of extemporizing, 
ix. 16. 


magister Ciceronis ex tempore 
versus fecit, ii. 312. 
Archimedes, his etpyxa, ii. 382; iv. 
40; ix. 81; x. 190. 
writings of, not known to Bacon, 
ii. 209. 
story of Hiero’s crown, iv. 10. 
method of calculating specific 
gravities, iv. 11. 
Architect of fortune, ix. 270. 
Architecture, historia conscribenda, 
ii. 68. 
Architecture, proposed history of, 
viii. 380. 
Arefactio, quid, iii. 484. 
Arefaction, how produced, x. 157. 
Argentum vivum colligit aurum, i. 
499 ; ii. 376. 
mortificatio ejus, i. 500. 
an in argentum transmutabile, 
iv. 40. 
quomodo mortificatur, iv. 91. 
historia ejus conscribenda, ii. 
63. See Quicksilver. 


Argument, invention of, vi. 261, 268. 
ee Logic. 
Ariosto, quoted by Bacon, ii. 209. 


his fiction of Lethe, viii. 428. 
Aristippus ad pedes Dionysii se de- 
mittens, li, 123. 
answer of, when reproved for 
servility, vi. 116. 
Aristotle, effect of Bacon's attacks on, 
i. 12 


1. . 9 
doctrine of the Immortality of the 
Soul, rd 172. w 

classification of causes, li. 267. 

his “ Problems,’ Bacon indebted 
to, iii. 194. 

always unjustly treated by Bacon, 
iv. 17-20. 

doctrine of specific gravities, iv. 
18. 


on density and rarity, iv. 20. 

recommends to forbear wine in 
consumptions, iv. 192. 

on prolongation of life, ii. 336; 
ix. 40. 

his reason why plants attain 
greater age than animals, iv. 


doctrine concerning motion, v. 
211. 

theory of projectiles, v. 222. 

of tides, v. 241. 

condemned by Ramus, vi. 12-14. 
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Aristotle — continued. 


contempt for early ages, vi. 38, 
215; viii. 282. 

his philosophy degenerated in 
his followers, vi. 40. 

on the convertibility of the ax- 
ioms of sciences, vi. 538. 

his wisdom and integrity, vi. 
126. 

his error in intermingling phi- 
losophy and logic, vi. 182, 
22 


incorporated by the Schoolmen 

into the Christian religion, vi. 
21. 

came with a professed contradic- 
tion to all the world, vi. 425. 

corrupted natural philosophy by 
his logic, viii. 91. 

his philosophy wrongly said to 
have superseded all others, 
viii. 108. 

value of the general assent given 
to his philosophy, 7. 

likened to Antichrist, viii. 483. 

blamed for introducing final 
causes into physical science, 
viii. 510. 

omits to consider the structure 
of the body when in motion, 
ix. 19. 

on the office of the imagination, 
ix. 61. 

doctrine of motion, ix. 94. 

on rhetoric, ix. 134. 

collection of the colours of ap- 
parent good and evil, ix. 135. 

youth happy only by hope, ix. 
194, 


wrong in exalting the contem- 
lative above the active life, 

ix. 197, 198. 

on the nature of virtue, ix. 214. 

sketches of character in the 
rhetoric, ix. 219. 

has never treated in his ethics 
of the affections and perturba- 
tions of the mind, ix. 220. 

on custom and habit, ix. 221. 

on the study of moral philoso- 
phy by the young, vi. 840; ix. 
223, 224. 

on superhuman virtue, ix. 227. 

his fantastic heaven composed 
of a fifth essence, x. 434. 

his astronomic theories, vii. 278, 
274. 

theory of comets, x. 438. 


Aristotle — continued. 


on the star in Canicula, x. 440. 

on heat in the celestial bodies, 
x. 444. 

notes the distinction between 
plants and animals as regards 
alimentation, x. 23. 

his assertions generally are with- 
out proofs, x. 289, 290. 

felt insecure of his kingdom till 
he had slain his brother phi- 
losophers, viii. 502; x. 349. 

made over thoughts to words, 
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x. 352. 

attributed generation and cor- 
ruption to the oblique course 
of the sun, x. 375. 

remark on Empedocles, x. 383. 

philosophiam naturalem dialec- 
ticd corrupit, i. 266. 

philosophos antiquos utrum su- 
persedit, i. 283. 

dictator scholasticorum, ii. 128; 
vii. 19. 

dictatoria ejus potestas damnum 
scientiis intulit, ii. 134. 

naturam pro Deo substituit, ii. 
296. 

mechanicam tractavit, ii. 299. 

de physiognomia, ii. 315. . 

Alexandri pedagogus, ii. 107, 
156, 161. 

historia animalium ejus laudata, 
ii. 133, 192. 

doctrina ejus a discipulis cor- 
rupta, ii. 134, 135. 

logicam. philosophia immiscuit, 
li. 140. 


dictum ejus de natura in mini- 
mis cernenda, ii. 194. 

in politicis recté orditur a fa- 
milia, ii. 254. 

nova artium vocabula usurpa- 
vit, ii. 265. 

problematum exemplum nobile 
preebet, ii. 284. 

intolerantia ejus, ii. 285. 

dictum ejus, infantes primd 
quasdam appellare matres, 
post propriam matrem discer- 
nere, ii. 286. 

physicam et mathematicam gen- 
erare mechanicam, ii. 304. 

de sophistis sui temporis, ii. 386, 


de motu corporum, ii. 396. 
de elenchis sophismatum pre- 
claré, ii. 897. 
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Aristotle — continued. 

quales demonstrationes ad quales 
materias applicanda, ii. 404. 

de rhetoric&, ii. 439, 442, 443; 
iii. 39-42. 

de cultura animi, iii. 34, 42. 

juvenes non esge idoneos moralis 
philosophie auditores, iii. 44. 

an pous virtutem habet, iii. 47, 


pronuntiata ejus ratione inex- 
plicata feré nituntur, v. 205. 

cogitationes verbis adjudicavit, 
v. 298 

non malé, corruptionem et gen- 
erationem rerum oblique viz 
solis attribuit, v. 322. 

de doctrinaé Empedoclis, v. 331. 

pessimus sophista, vii. 18. 

de cometis, i. 433; vii. 320. 

comum ejus phantasticum, vii. 

6 


de calore colestium, vii. 327. 
inductiones ejus nullius pretii, 


vii. 90. 
exempla postquam decretum ad- 
ducta, vii. 91. 


auctor philosophie nil generan- 
_ tis, vii. 83. 

de quatuor elementis, vii. 85, 119. 
dictaturam ejus negandam, vii. 


cum Democrito comparatus, vii. 


fratres in philosophia trucidavit, 
v. 295; vii. 66, 117. 
an vir magnus, vii. 69. 
Arithmetic, a branch of mathematics, 
viii. 519. 
Arithmetic defectus, ii. 306. 
Arma capessendi preetextus, iii. 130. 
armorum studium, imperii am- 
plificatio, iii. 129. 
Arms, the profession of, impaired by 
the sedentary arts, ix. 305. 
should be the principal honour of 
a nation, ix. 306. 
Army, a standing, ix. 308. 
Arnoldus de Villa Nova, vii. 21. 
Ars imperii, sive doctrina de republi- 
c& administranda, iii. 119-173. 
nihil aliud quam natura, vii. 289. 
artes emollire animos, ii. 105. 
cur a Virgilio diviss in po- 
liticas et literarias, ii. 106, 
1138. 
imperium semper secute, ii. 
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Ars — continued. 
historia artium, ii. 50-54. 
triplex, ii. 52. 
maximi usus, cur, td. 
historite naturalis species, vii. 
vexationes artis tanquam vin- 
cula Protei, ii. 52. 
quedam artes preferends, cur, 
ii. 53. 
quomodo invente, ii. 362-366. 
mechanice sedentarie alienige- 
nis committenda, iii. 129. 
Art, its vexations are as the bonds 
of Proteus, viii. 363. 
which arts to be preferred for 
experiments, 1b. 
its relation to nature, x. 407, 408. 
Artefius with two lives, x. 80. 
qui senescens spiritum adoles- 
centis in se transtulit, iii. 406. 
Arthur, King, Cesar truly did greater 
deeds than, vi. 52; viii. 514. 
Articulation of sounds, iv. 263-266. 
Articuli inquisitionis de gravi et levi, 
ii. 890-394. 
natura examinanda super artic- 
ulos, ii. 59. . 
Artificial springs, experiment touch- 
ing the making of, iv. 171. 
Arts, inventors of new arts deified, 
vi. 36. 
voluptuary, deficiency of laws 
to repress, vi. 253. 
flourish at the decline of 
states, ix. 46. 
intellectual, four in number, vi. 
260. 
liberal, when they most flourish, 
vi. 253; ix. 46. 
mechanical, why perfected b 
time, vi. 40, 128; viii. 413, 
416. 
have their origin in nature 
or chance, ix. 64-71. 
history of, ib 
military, when they most flour- 
ish, vi. 253; ix. 46. See Mili- 
tary Arts. 
of custody, vi. 280. 
of judgment, vi. 261, 272. 
jocular, ix. 47. 
istory of, viii. 357. 
a species of natural history, 
x. 407. 
divided into three parts, viii. 
362. 
utility of it, viii. 363. 
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Arts — continuea. 
invention of, not the work of 
logic, ix. 64. 

this part of knowledge 
shown to be deficient, ix. 

64-71. 
sedentary injure the warlike dis- 
position of a people, ix. 

5 


in old times left to slaves, 1. 
now should be left to stran- 
gers, ix. 306. 
and methods, error of prema- 
turely reducing knowledge 
into, vi. 131. 
Asbestos, or Salamander's wool, v. 


Aschamus, ii. 125, 126. 

Ashes, whether a ’ vessel filled with 
will receive the like quantity of 
water that it would have done if 
empty, iv. 181. 

Asinius Pollio, error respecting his 
age, iii. 322, 323. 

Asp, painless death by, iv. 445. 

Aspirates abound in languages de- 
rived from the Goths, ix. 114. 

Asseclse venti,-iii. 217, 232-236. 

Assent, caution on giving or with- 
holding, viii. 97. 

Assimilandi desiderium in omnibus 
corporibus, i. 503. 

Assimilatio optimé fit cessante motu 

locali, tii. 496. 
dilatationes corporum per assi- 
milationem, iv. 
contractio corporum per, iv. 108. 
Assimilation of bodies distinguished 
from transmutation, v. 80. 
* desire of, in all bodies, viii. 316. 
dilatations of bodies by, x. 94— 


best performed at rest, x. 170. 
of food, nature of the act of, x. 
134, 135. 
contraction of bodies by, x. 256. 
Astra, solida aut flammea, vii. 301, 
308. Vide Stelle. 
Astringents classified according to 
their properties, vii. 427-429. 
Astrologia, ii. 133. 
mu i superstitione referta, ii. 


physica sana et recipienda, 
demptis superstitionibus, ii. 
2-281 
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Astrologia — continued. 
electiones non prorsus rejicien- 
dx, ii. 279. 
haud inscitd distinguit disposi- 
tiones hominum secundum 
planetas, iii. 36. 
Astrology, how far useful to science, 
vi. 127, 229; viii. 489-494. 
divisions of men’s natures by, 
vi. 333. 
without foundation, viii. 487, 


a part of physic, viii. 489. 

predictions and elections, viii. 
495-497. 

astrological insanity, viii. 497. 

four ways by which the science 


. _may approached, viii. 496. 
men’s dispositions, whether de- 
cided the predominant 


planets, ix. 216. 
Astronomia que physica est deside- 
randa, 1i. 269-272. 
pars magas ejus absurda, ii. 


philosophiam corrupit, vii. 315. 
storia ejus conscribenda, ii. 


Astronomical instruments, improve- 
ments in, x. 416. 

Astronomical observations, x. 450. 

Astronomy, , attempts to construct an 

odox system of, i. 509. 
mode of investigation proposed 
by Bacon, ii 
date of Galileo's discoveries, Vii. 
270. 
hypotheses to explain the motions 
of the planets, vii. 270-274. 
gy Fiolemy, Vii. 272. 
Tycho Brahe, ib. 
" Heraclitus ib. 
acon’s view of, vii. 270-284. 
history of, » proposed, viii. 878. 
is weak and unsound, viii. 487. 
compared to the stuffed ox of 
Prometheus, 1d. 
exploded opinions, 3. 
ranked among the mathematical 
arts, vili. 488. 
province of, x. 433. 

Atalanta and the golden ball, i. 275, 
$33 vi. 34, 35, 69, 419; vill. 101, 
149 

Atheism, learned times have inclin- 
ed to, vi. 92, 


preedictiones  Posaunt fieri de cer- Atheismus, an scientia inclinat men- 


tis rebus, ii. 


tem ad eum, ii. 104, 
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Atheist, miracles never wrought to 
convert, why, viii. 477. 
Athletic, or art of activity, vi. 241, 
252; ix. 45. 
divided into agility and endur- 
ance, ix. 45. 
proposed history of, viii. 380. 
Athletica, ii. 342. 
historia ejus conscribenda, ii. 68. 
Athos Mount, 
summit ever free from winds, iii. 
194; ix. 427. 
Atlantic Ocean, tides of, x. 881-334. 
Atlantis the Great, its destruction, v. 
376, 377. 
Atlantis insula, vii. 80, 121. 
Atlas, the fable of, ix. 94. 
interpreted by Aristotle, ii. 896. 
Atomi vel semina, i. 352. 
doctrina Democriti de atomis, v. 
atomus duobus sensibus accipi- 
tur, ib. 
1. pro corporum sectionis 
portione minima, #. 
comminutio materiz# ex- 
istit longé e& que sub 
adspectum cadit sub- 
tilior, v. 203, 204. 
2. pro corpore quod vacubd 
caret, ib. 
doctrina Heronis de vacuo, v. 
204. 
sequalitas et insequalitas atomo- 
rum, v. 207-209. 
doctrina Pythagorer, v. 207. 
doctrina Democriti, v. 203-207. 
duplex est opinio de atomis 
atque adeo esse potest, 
v. 207. 
atomi Democriti nullius rei 
similes que sub sensum 
cadere possit, v. 293. 
objectio ad doctrinam De- 
mocriti de transmutatio- 
ne compositorum, v. 208. 
utilitas inquisitionis de prim& 
conditione seminum, 1. 
de separatione et alteratione 
materi, tb. 
necessitas conceptionis atomo- 
rum, v. 335. 
Atomic Theory of Bacon, i. 97. 
of Democritus, x. 287, 291, 347, 
419, 420. 
origin of the doctrine, viii. 446. 
based on false assumptions, viii. 
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Atomic Theory — continued. 
Bacon a deep insight into, v. 
censures Democritus, ib. 
Boscowich on the, v. 279. 
Letbnitz, his monadism, ib. 
word atom taken in two senses, 
x. 287. 
1. as the smallest portion of 
the division of bodies, id, 
a comuminution of matter 
exists far beyond what 
is visible, x. 287, 288. 
2. as a body without vacu- 
ity, 15. 
Hero's doctrine of a vacuum, x. 


equali and inequality of, x. 
2 1-29 8s -_ ty of, 

opinion o agoras, x. 
291. J 


opinion of Democritus, 3. 
ese the only two possible 
opinions, #0. 

objection to Democritus’ theory 
of transmutations of bodies, 
x. 291, 292. 
inquiry concerning the first con- 
ition of atoms the most use- 
ful of all, why, x. 292. 
concerning separation and alter- 
ation, 15. 
Ecphantus’ doctrine concerning 
atoms, v. 207. 
unlike anything that can fall 
under the senses, x. 347. 
their qualities and motions also 
unlike, being the begmnings 
of the combinations, which 
alone are visible to us, 1d. 
necessity of the idea, x. 3887. 
See Matter. 
Atriola mortis tres, iii. 470-475. 
spiritus vivus tribus indiget, iii. 


motu commodo, iii. 470, 471. 
refrigerio temperato, iii. 472, 
473. 


alimento idoneo, iii. 474, 
475. 
Atrophiz causa, quid, iii. 475. 
Atrophy in old age, cause of, x. 148. 
Atticus, his advice to Cicero, vi. 349. 
Attraction by similitude of sub- 
stance, v. 9. 
of the earth, x. 451. 
of bodies, ex perimental observa- 
tions touching, vii. 419-422. 
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Audacia, antitheta de, ii. 482. 
Auditiones admirandas Aristotelis, 
ii. 133. 
Auditus et sonorum historia conscri- 
benda, ii. 66. 
historia soni et auditQs, vii. 191- 
222 


Augustinus Donius de animé hu- 
man, ii. 348; ix. 50, 51. 

Augustus Cesar. See Cesar. 

Auriculum Judai, genus fungi, iv. 56. 

Auri-fabrilis historia conscribenda, 
il. 67. 

Aurora borealis, sign of heat, vii. 
181. 


Aurum, auri uncia pro mensura 


ponderum habita, iv. 33. 
quibus in locis repertum, iv. 38. 
transmutatio ejus pro suspecta 

habenda, iv. 40. 
auri cubus in ponderando cor- 

pora diversa, vii. 239. 
aurum medicinale, tres ejus for- 

me, iii. 403. 
potabile, iii. 447. 

Auster tamquam ab imo spirat, iii. 


assecla mundi, iii. 232. 
quafitates ei peculiares, iii. 236- 
0 


Authorities, not adduced by Bacon, 
why, viii. 154. 

Authority of two kinds, v. 140. 

Authors, in sciences, credit due to, 
vi. 128. 


Autobiography of Bacon, vi. 482. 
Averroes, his doctrine of the exten- 


sion of matter, iv. 19. 
his contempt of Ptulemy's system, 
vii. 274. 
Aves, plures ex avibus quam ex 
quadrupedibus longeve, cur, 
ini. 363. 
duratio vite, iii. 358-361. 
volatio avium, vii. 249. 
Avicenna ascribed to all matter a 
form of corporeity, iv. 19. 
Axioma est veritatis portio solida, 
vii. 51. 
axiomatum scala, vii. 52. 
axiomata adhuc infirma, i. 245. 
prime philosophia, ii. 253-257. 
duo genera axiomatum de trans- 
formatione corporum, i. 346- 
352. 
Axioms, a reflection of Aristotle's 
categories, i. 100. 
Aristotle’s two rules of, vi. 53, 58. 
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Axioms — continued. 
at present unsound, viii. 70, 71. 
for transformation of bodies of 
two kinds, viii. 171-177. 


B. 
Bacchus, fable of, explained, viii. 
464-468. 


fabula Bacchi interpretata, ii. 

245-250. 
Bacon, Francis, editions of his works, 

i. pp. V.-Vvii. 

arrangement of his writings, i. 
pp. Vii. viii. xii. xvii. xviii. | 

division of editorship, i. pp. ix. xii. 

his biography to be written, i. p. 
xiii, 

Dr. Rawley'’s Memoir, i. pp. xiv. 


XV. . 
his choice of the Latin tongue, i. 


p. Xvi. 

text of this edition, i. p. xix. 

translations of his Latin works, i. 
p. XX. 

portraits of, i. pp. xxii. xxx. 
. Rawley's biography of, i. 
35-58. 

date of publication, i. 35. 

his parentage, tb. 

youth, i. 36. 


residence in France, i. 37. 

legal studies, i. 38, 39. 

connection with Essex, i. 40. 

favour of Queen Elizabeth, i. 
40, 41. 

under King James, i. 41. 

offices held by, i. 42. 

marriage, i. 

disgrace and condemnation, i. 

3, 44 


order of his works, i. 45, 46. 
elocution, i. 46, 47. 
habits of study, i. 48. 
meals, id. 
conversation, i. 49. 
manners, i. 50. 
religion, i. 51. 
free from malice, i. 52. 
reputation, i. 53, 54. 
diet, i. 55. 
nativity, i. 56. 
death, 1. 57. 
epitaph, i. 58. 
hts method, i. 61-118. 
our knowledge of it tncom- 
plete, i. 61. ' 
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Bacon, Francis — continued. 


essentially inductive, i. 62. 
his induction, how differing from 
ordinary induction, i. 63. 
his loss of. confidence in his 
oun method of induction, i. 
49. 
its characteristics, i. 64, 150. 
1. certainty of result. 
2. truth fe attainable 
by all men. 
whether entirely novel, i. 66. 
his idea of sctence, 1. 67-81. 
doctrine of forms, i. 71-79, 87, 


9-93 
tables o earance, i. 79. 
method of clusion ‘i. 79-84. 
realiem, i. 86. 
tmpracticability of his method, i. 
5 


consequent modifications of, i. 
87-00. 


essential character of his philoso- 
phy, the analysis of the concrete 
tnio the abstract, i. 90. 
its distinctive character, i. 408~ 
3. 


erogative instances, i. 98-95. 
is atomic theory, i. 95, 96. 
a mechanical ologist, i. 97. 
fis summary philosophy, i. 97- 
02. 
doctrine of the soul, i. 102-107. 
of nature and life, i. 107-111. 
of final causes, i. i11, 112. 
undamental tdeas of his system, 
i. 113-122. 
why called a utilitarian, i. 114, 
15. 


religious earnestness of his writ- 
ings, i. 122, 193. 

effect of his attacks on Aristotle, 
i. 124. 

his own account of the plan o 
life he laid down for himset/, 
vi. 432-435. 

constant through life to his great 
design, vi. 483. 

cause of some of his faults, ib. 

amount of his mathematical knowl- 
edge, vi. 484. 

cause of his personal want of suc- 
cess in practical science, vi. 
435, 441. 

his gun estimate of himself, vi. 

5 


has want of the faculty of distin- 
guishing differences, ie 436. 
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Bacon, Francis — continued. 


previous and cont dis- 
coveries of which he appears 
, sound af vi. 487, 488. fA 
is want of appreciation of Aris- 
totle, vi. 442.. 
his want of authority as a lawyer, 
ib 


as a political economist, ib. 

tsolation from philosephicat con- 
temporaries, vi. 443. 

doctrine of idols, i. 125. 

rejection of the syllogism, i. 126. 

character of his age, i. 127. 

his expectations not fulfilled, i. 

50 


whether he had a desire to keep 
his system a secret, i. 182-189. 

no utilitarian, i. 8387. 

whether the first to rebel against 
the authority of Aristotle, ii. 18. 

opinion of Sir John Herschel, 
ii. 15 


ii. 15. 

not the introducer of tnductive 
reasoning, ii. 14. 

his relation to Galileo, ii. 15, 19. 

his relation to the contemporane- 
ous school of inductive philoso- 
phy, ii. 20. 

nature of his intellect, ii. 85. 

his impeachment, ii. 78. 

acquaintance with French au- 
thors, ii. 122. 

defects of his method of calculat- 
ing specific gravities, iv. 15, 16. 

always unjust to Aristotle, iv. 17, 


hts will, v. 187. 
his theory of tides, v. 239, 240, 244. 
his hanawriting, vi. 19. 
changes tn tt, ib. 
censure of, by Coleridge, vi. 4438. 
interest in (rilbert’s discoveries, 
vi. 444. 
in Galileo's, ib. 
merely mentions Galileo, vii. 279. 
style of contemptuous invective, 
why adopted, vii. 12, 18. 
his views of astronomy, vii. 270- 
284 


tgnorant of the laws of Kepler, 
vii. 279-281. 

a trumpeter not a combatant, 
ix. 13, 14. 

does not disdain the humblest 
labours to advance human in- 
terests, ix. 193. 

fitted by experience of eighteen 
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Bacon, Francis — continued. 
years, to write on civil govern- 
ment, ix. 298: 
ipse mente dotatus ad philoso- 
phiam satis aptaé et parata, vi. 
? 


ambitio ejus, et vite proposita, 
a 


valetudo affecta, vi. 447. 

publicandi ratio, vi. 449. 
ranciscus Bacon sic cogitavit, 
vii. 101. 

rebus civilibus plus quam vellet 
immistus, vii. 141. 

Bacon, Roger, doctrine of idols wheth- 
er borrowed from him, i. 158; 
iii, 824, 325. 

faintly praised by his namesake, 
vii. 25. 
his influence on Columbus, ib. 

Bain marie, i. 527. 

Balls of crystal and alabaster to hold 
in the hand in agues, iy. 218. 

Balnea, iii. 439, 454, 464, 465. 

sanguinis, iii. 465. 
maris, i. 527. 

Balneatoria historia conscribenda, 
ii. 67. 

Balthazar Gerard, his coolness in the 
hour of death, ii. 313. 

Bandora, iv. 246. 

Barbarorum incursiones haud am- 
plius metuende, vi. 448. 

Barbarossa, advice of his Jewish 
physicians, x. 140. 

Barbary, iv. 344, 352. 

Barbati parasiti, ii. 122. 

Barentz, search for North-East pas- 
sage, i. 360. 

Bartholomew, his transmission of the 
Gospel to the New Atlantis, v. 
370-373. 

Base sounds as distinguished from 
treble, cause of, iv. 257-259. 

Bashful persons long-lived, x. 99. 

Basilisei fabula, iii. 30. 

Basilisk kills by aspect, v. 129. 
deceit resembles the, ix. 211. 
Basket-making, proposed history of, 

ii. 68. 
Baths and ointments, history of, pro- 
posed, viii. 379. 
use of, commended, x. 112. 
emollient, the use of, x. 136. 
astringent, how compounded, x. 
139. See Balnea. 
Bays of the sea, tides in, x. 334. 
Bay tree forbids pestilent airs, v. 183. 
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Beak, some birds cast the, v. 24. 
Bears, their hybernation, v. 114. 
their breeding time. v. 115. 
Beasts smaller than fishes, and larg- 
er than birds, why, v. 92. 
their lives regarded by the right- 
eous, ix. 249. 
Beauty and good features, help to- 
wards, iv. 174. 
limbs and head may be moulded 
in infancy, 2b. 
antitheses for and against, ix. 
56. 
Beemols or half-notes, iv. 227. 
Beer, bottled, iv. 311. 
Bees, mathematical knowledge shown 
by, ii. 365. 
Behaviour, wisdom of, mostly de- 
epised by learned men, vi. 
, 351. 


not to be too much studied, vi. 
349, 350. 
the garment of the mind, vi. 350. 
See Carriage, Manners, Con- 
versation. 
Being without well-being is a curse, 
ix. 295. 
the conditions of, to be consid- 
ered in six categories or po- 
tentialities, ix. 476, 477. 
Belief, jmeans to fortify, are three, v. 


Experience. 
Reason. 
Authority. 
Bella civilia, propter mores novos 
multas regiones peragratura, 
vi. 448. 
belli nervi lacerti civium, iii. 


bellicse rei historia conscribenda, 
ii. 68. 
bellorum pretextus, iii. 130. 
justum bellum reipublice salu- 
bris exercitatio, iii. 131. 
bellum civile instar caloris feb- 
rilis, 16. 
Bell-metal, composition of, vii. 389. 
Bellows, compression of air by, x. 
394. 
Bells, the sound of, supposed to dis- 
sipate thunder and lightning, ix. 


427. 
Belly and members, fable of, viii. 399. 
Benedict, some medicines are, iv. 
168 


68. 
Benedictio Jude et Issacharis, iii. 
123. ‘ 
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Bensalem, v. 350, 394. ; 

Berecynthia, primary philosophy 
likened to, viii. 477. 

Berengario of Carpi invented injec- 
Gone for anatomical preparations, 
ii. 330. 

Berosus, his theory that one half of 
the moon was not luminous, vii. 282. 

Besom without a band, provers, i. 289. 

Betel-nut, a narcotic, x. 87. 

chewed with lime, v. 27. 

Bethlehem, stone at, given to milch 
cattle, v. 49. 

Bezoar stone, x. 77. 

Lord Bacon not without faith 
in, x. 126. ; 
of two kinds, iv. 389. 
lapis. probate virtutis, iii. 404, 
5 


Biography, value of, vi. 194, 359, 360. 
deficiency in, vi. 195; viii. 428. 
material of, in history, ix. 217. 
the use of, ix. 267. See Lives. 

Birds ewifter than beasts, why, iv. 

lumage of. See Plumage. 
Pmaller than beasts, why, v. 92. 
poisoned in flying over Lake 
Avernus, v. 127, 128. 
longer lived than beasts, why, 
x. 42-44. 
Birdwitted men, vi. 305; ix. 187. 
Birth, causes of acceleration of, iv. 
828, 329. See Acceleration. 

Bis-oculi, i. 455. 

Bite of mad dogs, iv. 303. 

Bitumen, v. 46, 51. 

Bivium vite active, v. 180. 

Bladder, experiment with, on the ex- 

pansion of vapours, x. 198, 199. 
on the contraction of air by the 
cold of nitre, x. 254. 

Blear eyes infect sound, v. 129. 

Bleeding tends to longevity, x. 78. 

Blessing used at the feast of the fam- 

ily in the New Atlantis, v. 390. 

Blois, mode of thickening cream 

there, iv. 345. 
Blood, how to be kept cool, x. 111, 
12. 


how rendered more firm, x. 118, 
114 


diet to purify, x. 122. 

transfusion of human, x. 1387. 

of kittens used in cases of ery- 
sipelas, x. 138. 

hemorrhage of, how stopped, ib. 

baths of, substitutes for, +0. 
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Bloodstone, a charm to stanch bleed- 
ing at the nose, v. 150. 
Boasting, ix. 261. . 
Boats for going under water, v. 408. 
Body, human, the hard substances 
of, v. 31, 32. 
embalming of, v. 44-46. 
to preserve, 7b. 
~ three requisites, v. 44. 
action of, on the mind, vi. 239; 
ix. 18-21. 
composite nature of, vi. 241. 
why easily distempered, vi. 242. 
knowledge respecting the, vi. 
287, 241-253. 
the tabernacle of the mind, vi. 
its good of four kinds, health, 
beauty, strength, pleasure, vi. 


waste of, by heat, a receipt 

against, vil. 425. See Corpus. 

Boiling, swelling of divers grains in, 
v. 95 


Boldness in attempting, vi. 37. 
antitheses for and against, ix. 
174. 
Boletus growing on the oak, iv. 


Bombycini fili inventio, vii. 135. 
Bones, v. 32. 
in the heart ofa stag, v. 33. 
Bonum, doctrina de exemplari sive 
imagine boni, iii. 10, 11. 
natura ejus duplex, iii. 12. 
1. Bonum individuale, sive 
suitatis, quando res to- 
tum quiddam est in 


seipsa. 
2. Bonum communionis, 
quando res est pars 


totius alicujus majoris. 

Hec distinctio imposuit finem 
controversils. 

1. De vit&é contemplativa 

active preferenda, iii. 


2. De feelicitate, an in vir- 

tute, aut in voluptate 
yponenda, iii. 16. 

8. Utrum feelicitas in iis, 
que in potestate nostra, 
ponenda, iii. 17. 

4. Qudd philosophia non 
est professorium vite 
genus, iii. 18. 

5. An res civiles a philos- 
ophis vitande, iu. 19. 
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Bonum — continued. . 
Bonum individuale partitur in 
1. Bonum activum, iii, 19- 


2. ; 

2. Bonum passivum, quod 
vel perfectivum, iii. 22. 

vel conservativum, sive frui- 

tio rerum nature nostre 
congruentium, iii. 23. 
fruitio boni quid sit, iii. 24. 
utrum anima tranquillita- 
tem et fruendi vigorem 
simul retinere possit, iii. 
25. 
Bonum communionis, sive offi- 
cium, duas partes habet, 
ili. 26, 27. 

1. De officio hominis in 
communi, iii. 82, 33. 

2. De officiis specialibus et 
respectivis, et de officiis 
mutuis, iii. 27-382. See 
Good. 

Books, considerations concerning the 

reading of, vi. 303. 
and studies, their influence on 
manners, vi. 340. 
precepts of caution and direction 
concerning, 7. 
for advancement of learning, two 
things required, viii. 
398. 

1. Libraries, #5. 

2. New editions, #. 

a heraldry of precedence among, 
viii. 432. 

Boreas, ab alto spirat, iii. 228. 
nomen alterum Etesie, iii. 229. 
assecla mundi, iii. 282. 
qualitates ei peculiares, iii. 236- 

242. 


alternationes ejus cum Austro 
signa hyemis et ventorun,, iii. 
263. See North wind. 

Borgia de Gallorum in Italiam ex- 
peditione, vii. 57. 

Bos, brevis evi, iii. 357. 

boves ex pascuis novis novas 
carnes recipere, iii. 468. 

Boscovich, his theory, i. 345. 

Boswell, Sir Wm., custodian of’ Ba- 
con’s manuscripts after his death, 
v. 188-194... 

Botanic gardens, viii. 401. 

Bouillet, 1., his edition of “ Huvres 
Philosophiques,” i. 179. 

Bowels, offices of the principal, x. 
118. 
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Bows, power of the Turkish, v. 9. 
Bracelets fit to comfort the spirits, 
v. 148. 
refrigerant, corroborant, aperi- 
ent, 1d. 
other kinds of, v. 149. 
Brains taken in wine strengthen 
the memory, v. 152. 
abode of the vital spirits, x. 160. 
Branch planted will grow if barked, 
otherwise not, why, iv. 449. 
Bread in the oven, swelling of, x. 
7. 
Breath on glass, &c., iv. 215. 
of life, what, ix. 49. 
of man, offensive during south 
wind, ix. 405. 
Brightness, to produce, vi. 60. 
Britain, the ancient mother name 
of the island, viii. 428. 
British Association, system of obser- 
vations by, would have been upproved 
Bacon, ii, 39. 
British Channel, tides in, x. 882, 338. 
Briza, ventus inter tropicos, iii. 226, 
228. 
Brize, a tropical wind, ix. 392, 393. 
blows north-east, ix. 394. 
under the equinoctial, iv. 350. 
Bruise, swelling of, reduced by ap- 
plying a cold metallic body, why, 
Vv 


Brutes, their souls, ix. 49. 

a corporeal substance compound- 
ed of the natures of air and 
flame, ix. 50. 

why worshipped by the Egyp- 
tians, ix. 65, 66. 

Bruti, solertise eorum, i. 436. 

anime quales, ii. 345-348. 

in templis Zgyptorum, cur, vii. 
126. 


Brutus Lucius, his sentence on his 
sons, ix. 212. 
filii ejus, iii. 32. 
Bubbles, iv. 170. 
to blow, i. 408. 
Buchanan, hts History of Scotland, ii. 
207. 
Burgundi Principis Aurasionensis in- 
terfectoris patientia, ii. 313. 
Burgundy, Duke of, story of the an- 
nouncement of his death, v. 156. 
Burials in earth, iv. 342, 343. 
experiments with fruits, iv. 342. 
with beer and vinegar, 2d. 
with precious stones to re- 
store the colours, iv. 343. 
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Burning glasses, to make, vii. 177. 
Bacon not familiar with, i. 378. 
Burrage, infusion of, iv. 167. 
Burying alive, instances of, x. 151. 
Butterflies resuscitated by warmth, 
viii. 249; x. 213. 


C. 


Cabinet of knowledge, ix. 190. 

Celestia. Vide Coelestia. 

Cementaria historia conscribenda, 
li. 6 e 

Cerimonie, antitheta de eis, ii. 482, 


483. 
Cassalpinus, his theory of tides, v. 236, 
1. 


Cesar, Augustus, “ Plaudite’’ at his 
death, iii. 89, 90; ix. 269. 
his euthanasia, vi. 249. 
Cesar, Julius, ii. 107. 
at Alexandria, his method of 
obtaining fresh water on the 
sea shore, iv. 159. 
letter to Oppius and Balbus, viii. 
3 


his power of dictation to five 
secretaries, ix. 16. 

when the entrails were not fa- 
vourable, ix. 268, 269. 

abandoned a civil life for a mili- 
tary, why, ix. 279. 

his friends, ix. 280. 

his ambition, ix. 285. 

an exumple of learning combin- 
ed with military excellence, 
vi. 99, 154. 

his book of Apophthegms, vi. 
159; viii. 438. 

his Commentaries, vi. 158. 

his De Analogia, ii. 161, 414; vi. 
159; ix. 111. 

his Anti-Cato, ii. 162; vi. 159. 

computation of the year reform- 
ed by him, 20. 

his remarkable speeches, vi. 160. 

exemplum conjunctionis virtutis 
milituriz et literarie, ii. 162- 
165. 

Librum Commentariorun, . ii. 
161. 

Calendarium, ii. 162. 

Apophtheymata, 2. 

oratio incipiens, ‘‘ Ego Quirites,”’ 


Non Rex sum sed Cesar, ii. 
163. 
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Cesar, Julius — continued. 
ad Metellun, ii. 164. 
De Sylla, 1. 
ad aruspicem, iii. 89. 
ad navis gubernatorem, ii. 460. 
Ceosias, the east-north-east wind, ix. 
attracts clouds, ix. 406. 
Cain, an image of the active state, 
vi. 138. 
agricola, imago vite active, ii. 


Calendar of doubts, vi. 233; viii. 
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of inventions, vi. 230. 
of things supposed im 
not invented, vi. 231. 
of Popular errors, vi. 233; viii. 
02. 


ssible or 


of sects of philosophy, vi. 234. 
Callisthenem, dictum Alexandri ad, 
ii. 159. 
Calor et frigus, i. 464. 
doctrine Telesii, v. 310, 311, 
333-340. 
inquisitio de forma calidi, i. 355— 


definitio ejus, i. 397. 
definitio apud Peripateticos, i. 
96. 
opificia ejus in operibus humanis, 
i, 522-527. 
artificialis, i. 526. 
caloris remissioris potestas ad- 
huc latet, 6. 
diversitates ejus, i. 527. 
caloris graduati opificia, i. 528. 
insequalitas ordinata caloris, filia 
coeli est et geuerationis mater, 
ignis a calore solis quatuor mo- 
dis differt, i. 432. 
spirituum, ili 490. 
officium ejus, iii. 412. 
quomodo § servandus, _ iii. 
422. 
Calumniate boldly, forsome of it will 
stick, ix. 281. 
Camelus longevus, iii. 356. 
Camera Cantabrigiz sonora, vii. 


421, 


200. 
Camomile Alley, iv. 218. 
Campane sonus, vii. 220, 221. 
experimentum trium campana- 
rum, vii. 221. 
Campanella, de sensu rerum, i. 106, 
107 


a disciple of Telesius, v. 285. 


PHILOSOPHICAL WORKS. 


Campbell, Lord, on Bacon’s fainting- 
Sits, i. 56. 

Canaries, tree in, ever dripping with 
water, i. 525; x. 253. 

Candle surrounded by spirits of wine, 
an experiment, x. 446. 

Canes containing water, x. 258. 
Canicula, change of a star in, x. 440. 
stella in coxa ejus, vii. 323. 

Canis brevis evi, iii. 356. 
Cannsz copiam aque preebentes, iv. 
105. 
Cannon-ball, discharged, continuing 
vibration of, x. 216. 
Cantharides, where bred, v. 22. 
Cape Verde, iv. 351. 
Caper, cur brevioris svi, iii. 357. 
Caphe, herba opiata, iii. 414. 
Capital punishments, ix. 322. 
Carbonic acid gas, heat simulated by, 
i. 357. 
Cardamon, Persian children fed on, 
iv. 330. 
Cardan, his theory-of tides, v. 240. 
Cardanus, vii. 19, 75, 118. 
Cardinal virtues in nature, viii. 370. 
Cardinales virtutes in natura, ii. 59. 
Carmosina lanea, iii. 437. 
Carneades a Roma dimissus, ii. 106. 
Carnes, an licet comedere, iti. 71. 
Carpenter of Fortune, ix. 288. 
Carriage towards princes and rulers, 
1x. 251-253. . 
good, importance of, ix. 234. See 
C Behaviour. 1 
aryophyllea, i. 401. 
Cases omitted by the law, three rem- 
edies for, ix. 315. 
Caspian Sea, whether it ebbs and 
flows, vili. 368; x. 339. 
Caspium Mare, utrum fluxum aqua- 
rum habet, ii. 57; v. 266, 267. 
Cassandrum, dictum Alexandri ad, 
ii. 158. 
Cassia, iv. 437. 
Cassii et Bruti imagines, ii. 116. 
Cassiodorus, his retirement to a mon- 
astery, x. 102. 
Cassiopea, star which appeared in, 
v. 199, 229; x. 313, 314. 
stella nova nostra state apparuit 
in, v. 229; vii. 820, 321. 
Cassytas, a Syrian parasitic plant, 
i 2 


iv. 452. 
Castor and Pollux, the meteors, signs 
of storm, ix. 453. 
et Jollux, signa tempestatis, iii. 
86. 
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Castoreum, preservative against gout 
and rheums, vii. 424. 
Casus aliquis in cogitationibus hu- 
manis, i. 339. 
omnia nobilia inventa per casum, 


i. 424. 

inventionum multorum pater, 
vii. 188. 

omissus. See Leges. 


Catalogue of the titles of particular 
ranches of natural history, 
viii. 373-381. 
of Polychrests needed, viii. 517. 
Catalogus historiarum naturalium 
particularium, ii. 61-69. 
Cataract, during removal of, opera- 
tor’s needle visible to the eye, 
iv. 292. 
operation for, viii. 293. 
Cataract ceoeli, i. 435. 
oculorum, i. 477, 478. 
Categories of Aristotle, reflected in the 
second part of Bacon's Summary 
Philosophy, i. 100. 
Catena, summum naturalis catens 
annulum pedi solii Jovis affigi, ii. 
5. 
Caterpillar bred of dew and leaves, 
v. 21. 
Cathari, heretici, iii. 469. 
Catinum sub aquam cum aére de- 
mersum, vii. 252. 
Cato the elder; his versatility of mind, 
ix. 287. 
his vigour of character, ix. 268. 
his counsel respecting Carnea- 
des, vi. 98. 
how punished for his blasphemy 
against learning, vi. 105. 
on the Roman character, ix. 232. 
de dimissione Carneadis, ii. 106. 
linguam Grecam addiscens, ii. 
Cato the younger, Cicero's praise of, 
ii. 110 ix. Fd. 225. P 
Causa, formalis, ii. 288-293. 
efficiens, ii. 290. 
finalis, ii. 294-297. 
naturalem philosophiam cor- 
rupit, vii. 52. ; 
caus quatuor, materia, forma, 
efficiens, et finis, i. 342. 
scimus per causas, operamur per 
media, vii. 50. 
secundee, ii. 104. 
Cause, the formal, vi. 58. 
causes, Aristotle's classification of, 
ii. 267. 
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Cause, — continued. 
four kinds of, material, for- 
mal, efficient, and final, 
viii. 168. 
formal cause. See Forms. 
physic handles the material and 
efficient, metaphysic the for- 
mal and final, vili. 485. 
connection of causes and effects, 
viii. 481. 
Caution, a means of covering defects, 


vi. 374. 
Cave, idols of the, viii. 77, 84-86. 
Celestial hierarchy, degrees of the, 
vi. 137. 
vessels, or emanations of Script- 
ure, ix. 355, 361. 
bodies, with regard to eternity 
and mutability, do not differ 
from sublunary bodies, x. 3812- 
315. 
a history of, x. 413-460. 
divisions of the work, x. 417. 
1. Questions concerning the sys- 
tem of the universe. 
a. whether there be any 
system, x. 419-421. 
b. what is the centre of that 
system? x. 421, 422. 
c. what the depth and ex- 
tent? x. 423, 424. 
d. what the connection? x. 
425-430. 
as to the inter-stellar vac- 
uum, x. 425. 
as to the density of the 
heavenly bodies, x. 426. 
as to the nature of the 
ure ether, x. 427-430. 
e. what the order of the 
heavens? x. 430, 431. 
2. questions concerning the sub- 
stance of the heavenly 
bodies, x. 433-460, 463- 
68. 
what the substance of the 
heaven in kind, x.:.434— 
445 


what of the interstellar 
ether, x. 445-456. 

what of the milky way, x. 
456-458. 

what of the stars, x. 459. 

Their motions, x. 468—480. 

some are cosmical, x. 469- 
474. 

some mutual, x. 474-479. 

four kinds of greater mo- 
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Celestial bodies — continued. 
tions in the heavens, x. 
478. Vide Celestia, Com- 
ets, Sol, Stars, Stelle. 
Celsus, vii. 26. 
de gon berimentis medicine, vil. 


on medical discoveries; partic- 
ulars found out first, causes 
after, vi. 48; ix. 65. 
on anatomy of the living sub- 
ject, ix. 33. 
Cements which harden like marble, 
v. 52. 
soft when dry, v. 89. 
proposed history of, viii. 380. 
Censorian courts, ix. 3 
Centre of the universe, whether the 
earth or the sun, x. 421, 422. 
Centrum systematis ccelestium, vii. 


centra plura in mofibus stella- 
rum, }. 457. 
Cephalonia, scarlet dye of, v. 109. 
Cere historia conscribenda, ii. 68. 
Cerebri ventriculi cella preecipué 
spirits vitalis, iii. 486. 
Ceremonial law, moral philosophy 
contained in the, vi. 1389. 
objects of, ix. 21. 
magic, vi. 257. 
Ceremonies in religion, the use of, 
ix. 54. 
antitheses for and against, ix. 
75. 
Ceres discovered by Pan, viii. 455. 
Certa scientia, an possibilis, 1. 233. 
certitudinis gradus propositi, i. 


234. 
dus. vie ad inveniendam veri- 
tatem, i. 245. 


Certainty of direction, what, vi. 53. 
whether attainable at all by 
men, viii. 60. 


progressive stages of, proposed, 


two modes of attaining, viii. 71. 
how far attainable, ix. 70. 
Cervorum vita celebratur ob longi- 
tudinem, iii. 356. 
Chaldzan astrology, an example of 
experimental divination, vi. 255. 
Chalybs preparatus, ii. 381. 
Chambers of health in New Atlantis, 
v. 400. 
Chameleons, their habits, iv.333, 334. 
used in magic to raise tempests, 
iv. 334. 
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Chance, inventions often to be re- 
ferred to, vi. 262. 
has something to do with men’s 
thoughts, ix. 66. 
the originator of sciences, ix. 
65. See Luck. 
Change, all things are changed and 
nothing lost, viii. 473. 
Chaos coeval with Love, x. 343. 
signifies the rude mass or con- 
gregation of matter, x. 344. 
coevus Amori, v. 289. 
congregationem materie incon- 
ditam significabat, v. 290, 291. 
informe, quid significat, v. 299. 
Character, pest judged of at home, 
vi. 367. 


human, varieties of, undescribed, 
ix. 216 

shown best in history, ix. 217. 

necessity of the study of, ix. 
271-280. 

characters and tempers of men's 
dispositions, vi. 332. 

Characteres ingeniorum a natura 

impressi, 1ii. 36, 37. 

reales, ii. 412, 413. 

Characters real, used in China and 
the Levant to express things and 
notions, vi. 283. 

Charcoal, effect of, in a close room, 


v. 128. , 
Chariot of the Fathers of Salomon’s 
house in the New Atlantis, v. 
396. 
chariots moved by the wind, ix. 
447, 448. 
Charitas, antidotus sive aroma scien- 
tise, ii. 102, 103. 
vera, quid, iii. 49. 
Charity the bond of perfection, why, 
1x. 227. 
admits of no excess, ix. 228. 
Charles V. Emperor, to his son, ix. 


296. 
Charles VIII. of France, his mode of 
warfare, viii. 459. 
Charms, v. 147-162. 
narratives of, to have place in 
history of marvels, vili. 412. 
Cheiromantia res vana, ii. 316. 
Chemical histories proposed, viii. 
375. 
Chemistry, experiments in, vii. 416- 
19 


Childhood, the recollections of, sweet 
to old men, x. 102. See Accelera- 
tion of Growth. 
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Chimistz, de iis narratur fabula senis 
qui filiis aurum in vinea legavit, 
vii. 121. 

Chimistarum philosophia, vii. 80. 
fabrica opinionis, vii. 81. 
quatuor rerum matrices, sive 

elementa, 1. 

China gold, vi. 59. 

Chinenses confectiones porcellans 
sepeliunt, i. 522, 523. 

Chinese, thet) mode of writing, ii. 

411, 412. 

despair of making gold, but not 
silver, iv. 315. 

their custom of painting the 
cheeks, v. 28. 

bury their porcelain clay, viii. 
335. 

Chiromancy an imposture, ix. 19, 20. 

Chocolate, whether meat or drink, v. 
403. 

Chores stellarum, vii. 313. 

Christiana fides, communionis bonum 
exaltavit, individuale depressit, iii. 
13. 

Christianity, advantage of, towards 

the furtherance of true knowl- 
edge, vi. 75. 
Christian faith, ix. 194, 197. 

Christianos, edictum Juliani contra, 
ii. 150. 

Chronicles or annals, viii. 424, 432. 

Chrysogonus, Frederick, on the tsdes, 
v. 236. 


Chuets, iv. 192. 
Church militant, its different states, 
viii. 435. 
government, vi. 411. 
the preserver of all heathen 
learning, vi. 423. 
ship of the, ix. 345. 
her garment of divers colours, 
ix. 352. 
her bounds to be defined, 16. 
Chymica, ii. 133, 134. 
historize chymicez conscribende, 
ii. 64. 
Chymiste, ii. 134; vii. 22, 230. 
Cicero quoted, ii. 118, 141, 143, 177, 
181, 182,.210, 293, 310, 312, 
387, 401, 441, 442, 448, 459, 
491, 495; iii. 27, 46, 53, 55, 
59, 66, 87, 97, 101, 106, 107, 
108, 115, 117, 132; vii. 20. 
his complaint of the school of 
Socrates, vi. 43. 
a warning to the irresolute, vi. 
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Cicero — continued. 
on giving advice, ix. 237. _ 
on his return from exile, viii. 
398. 
optimus orator, ii. 113. 
Cider apples, to ripen, ix. 76. 
Cinnamon, iv. 437. 
Ciphers, many kinds, and utility of, 
vi. 287. 
many kinds of, ix. 116. 
a new method proposed, ix. 117- 
119. 
art of deciphering, ix. 119, 120. 
Ciphra, eorum genera et exempla, 
ii. 420-42 


Circe, why made sister of Atscula- 
pius, ix. 26. 

Circle learning, vi. 43. 

Circles, stars 0 not move in perfect, 
x. 476. 

Circuli perfecti ccelestium, i. 2538. 

Circumnavigation of the globe a 
marvel, viii. 434. 

Cittern, iv. 246. 

Civet furthers venereous appetite, v. 

3 


divisibitity of the perfume, vi. 
Civil government, the art of, ix. 
reitt history, viii. 418-487. 

dignity and difficulty of, viii. 

throw kinds of, vi. 188. See His- 


tory. 
Civil knowledge, vi. 347. 
difficulty of, vi. 348. 
three divisions of, vi. 348; ix. 
238. 
I. Conversation, ix. 233-236. 
IJ. Negotiation, 1x. 236-297. 
1. concerning scattered oc- 
casions, 1x. 237-267. 
examples from the Prov- 
erbs of Solomon, ix. 
239-266. 
2. concerning advancement 
of fortune, ix. 267-297. 
a. summary precepts con- 
cerning, ix. 271. 
knowledge of others, ix. 
271-278. 
knowledge of self, ix. 
278-281. 
ostentation of self, ix. 
281-284. 
frankness and _ close- 
ness, ix. 285, 286. 


INDEX TO THE 


Civil knowledge — continued. 
versatility of character, 
ix. 287 
b. scattered precepts, ix. 
8-297. 


III. Art of empire or civil govern- 
ment, ix. 297, 298. 
contains three political duties, 
ix. 298, 299. 
1. the preservation, 2%. 
2. the happiness and pros- 
perity, 76., and 
8. the extension of em- 


pire, of which, two 

deficients: — 

a. on the extension of 
the bounds of 


empire, ix. 299- 
310 


6. on universal jus- 
tice or the foun- 
tains of equity, 
ix. 311-342. 

concerning man in society, ix. 
60,61. See Knowledge. 
Civ! law excelled by the laws of 
England in fitness for the govern- 
ment of England, vi. 391. 
Civil rights, the origin.of, iii. 136. 
Civil wars, Bacon's prophecy of, vi. 


Civilis scientia. Jide Scientia civi- 


is. 
Clarification of liquors, the acceler- 
ating thereof, iv. 306-311. 
three causes of clarification, iv. 
306. 
separation of the grosser 
from the finer parts, iv. 
307. 
even distribution of the 
spirits, 2. 
refining of the spirit, 1. 
experiments to induce clarifica- 
tion, iv. 308, 309. 
racking the liquor, iv. 307, 
308. 
adding more lees, iv. 308. 
adding stale beer to new, #6. 
infusing first, and then de- 
cocting, tb 
continued heat, 2. 
agitation and decanting, iv. 
309. 
addition of milk to new 
beer, 16. 
Clausuree corporum, cur utiles, i. 
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Cleon always held the bad side, why, 
ix. 182. 


eloquentiam carpebat, ii. 440 
4 Tpebat, ’ 


Clepsydra, v. 341. 

Clericals, iv. 250. 

Clock, experiment with, to determine 
the attraction of the earth sug- 
gested, viii. 266, 261. 

Clockmaking, viii. 118. 

Cloisters incline wits to fables and 
unprofitable study, vi. 76. 

Clouds, _ proposed history of, viii. 


the contrary motions of, ix. 436. 
the higher move generally from 
east to west, x. 330. 
Clysteria, an alimentatio fiat per, iii. 
369, 438. 
Clysters, use of, to cool the blood, x. 


Coacervatio materi, vii. 241. 
Coddunatio flamme, vii. 347. 
Cockfighting, v. 158. 

Coelestia corpora, quoad seternitatem 
et mutabilitatem haud dissimilia 
sublunariis, v. 228-231. 

Ceelestis hierarchia, ii. 145. 

Ceelestium historia, vii. 294-343. 

divisiones operis, vii. 293. 
topica inductiva de ccelestibus, 
vii. 298. 
1. de systemate cceli. 
a. an sit systema, vii. 298- 
302. 
b. quod sit centrum sys- 
tematis, vii. 302-304. 
c. de profunditate syste- 
matis, vii. 305, 306. 
d.de connexione syste- 
matis, vii. 307-311. 
e. de ordine cceelorum, vii. 
312, 313. 
2. de substantia ccelestium, 
vii. 815-343. 
motus celestium, vii. 348-359. 
alii cosmici, alii ad invicem, 


vii. 350. 
quatuor genera motuum 
preter cosmicum, vii. 
354-358. 


qui ventos generant, iii. 
254. 


utrum singulis corporibus sin- 
guli competant motus, vii. 
355. 

utrum per circulos perfectos, vii. 
356. 
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Celum, first the offspring, then the 
bride, of Earth, x. 355, 387. 
terre primo natus, deinde mari- 
tus, v. 301. 
doctrina Telesii de rotatione 
coeli, v. 314-316. 
parabola de ceelo, v. 310, 335. 
tres cceli regiones, vii. 311. 
quatuor superiores, vii. 312. 
ristotelis phantasticum, 
316. 
Thema Ceeli, vii. 344-359. 
tres flammee nature regiones, 
vii. 347. 
motu diurno circumferri, vii. 350. 
Coffa, a Turkish drink, v. 26. 
Coffees a narcotic used by the Turks, 
x. 86. 
Cogitata et Visa, vii. 101-143. 
preface, vii. 99, 100. 
elaie of, i. 141-148. 
Cogitationes de Naturé Rerum, v. 
ofiace to, 199-201 
preface to, v. -201. 
date of, ib. 
Coitio materiz, tabula ejus, vii. 


Vii. 


in corporibus diversis, vii. 237- 


in corporibus iisdem, vii. 245. 
Cold, Bacon’s doctrine of, ii. 380. 
the production of, iv. 203-206. 
greater degree of heat obtaina- 
ble than of cold, iv. 203. 
causes of, iv. 204, 205. 
the expiring of, out of the 
earth in winter, iv. 204. 
contact of cold bodies, ib. 
the primary nature of all 
tangible bodies, #b. 
density of the body, 2. 
a quick spirit enclosed in a 
cold body, iv: 205. 
the driving off the spirits 
which contain heat, iv. 
206. 
the effects of, vii. 181-185. 
artificial means of untried, viii. 
335. 
bodies possessing the wer 
without the sensation of cold, 
viii. 335, 336. . 
we must substitute condensa- 
tions, vili. 337. 
whether it can be increased by 
a burning glass, ix. 79. 
dilatations of bodies by remis- 
sion of, x. 223, 224. 
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Cold — continued. 
tential, contraction of bodies 
by, x. 258, 254.’ 
the earth, the original source of, 
x. 442. See Heat, Frigus. 
Coleridge, hts censure of Bacon, vi. 


Coleworts, cultivation of, iv. 370, 373. 
Colleges, want of liberality in their 
constitutions, viii. 399. 

the greater and lesser, viii. 862, 
417; x, 412. 
Collegia majora et minora, ii. 51, 
197; vii. 293. 
defectus eorum, ii. 177-184. 
ad usum et actionem non 
ad scientiam universalem 
spectant, ii. 177, 178. 
tenue stipendium preelec- 
torum, ii. 179. 
in experimentis nulla liber- 
alitas, ii. 180. 
exercitia scholastica anti- 
quitus instituta semper 
servata, ii. 182. 
nulla per Europam con- 
junctio academiarun, ii. 
183. 
nulla cura elaborandi scien- 
tias adhuc neglectas, td. 
Colliquatio, quid, iii. 484. 
incipit & pneumatico in corpore 
expandendo, iv. 115. 
Colliquation commences with the 
expansion of the pneumatic part 
in the body, x. 263. 
Collisio aéris vocabulum ignorantiz, 
Nii. 193. 
Coloquintida, vapour of, its effect on 
apothecaries, v. 128. 
Colores boni et mali, tam simplices 
quam comparati, ii. 444-464. 
oppositi, ii. 460. 
Colours, theorv of the impressions 
of, iv. 293. 
of flowers, iv. 393-396. 
berries, iv. 394. 
fruits, iv. 394, 395. 
leaves, iv. 396. 
roots, td. 
in dissolution of metals, cause 
of their appearance, iv. 399. 
of hair and feathers turn gray 
by age, v. 90. 
Democritus's theory of, vi. 56. 
have little correspondence with 
the natures and proprieties of 
things, vi. 57. 
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Colours — continued. 
compared with sounds, ix. 229, 
271, 276; x. 281. 
of apparent good and evil, ix. 
135-154 


Columbus, i. 304; viii. 129. 
story of the egy, whence derived, 
ii. 137. 
conjectured a western continent 
from the periodical west winds, 
iii. 230; Ix. 395, 399. 
analysis of the story, iii. 230. 
primo derisus postea preclarus, 
ii. 137. 
a statis ventis occidentibus con- 
tinentem occidentem conjecit, 
iii. 230. 
Columnez non ultra progrediendi 
fixe, vii. 105. 
Comets preedici possunt, ii. 278. 
historia cometarum conscriben- 
da, ii. 61. 
motus humiliorum ab occidente 
in orientem, v. 256. 
inter meteora assignati, vii. 298. 
Aristotelis doctrina, vii. 320. 
See Celestial Bodies. 
Comets, i. 362. 
Aristotle’s notion respecting, 
viii. 250; x. 438. 
motion of the lower, from east 
to west, x. 829. 
proposed history of, viii. 373. 
included in the proposed history 
of meteors, x. 412. 
cause of their constancy, x. 438. 
Commentaries, viii. 423. 
Commentarius solutus, vii. 13, 38, 149. 
Commentators try for second prizes, 
vi. 40. 
commentatorum labores, vii. 86. 
Commodus imperator, ii. 156. 
Common law of England, iii. 142. 
Common-place books, the advantage 
of, vi. 281; ix. 103. 
Commonwealths incline wits to glory 
and vanity, vi. 76. 
the nature of, seen in a family, 
vi. 187. 
Comparative anatomy, ix. 32, 33. 
Compensations of evil with good, ix. 


Compression, effects of, viii. 295, 332. 
of water, experiment with a 
leaden globe, x. 258. 
Compressiones corporum, i. 520. 
Conceptions, theory of the formation 
of, i. 88. 
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Concoctio debilis, quomodo confor- 
tanda, iii. 497. 
Concoction or digestion of bodies, v. 
79-81 


signifies the degrees of alteration 
of one body into another, v. 
80 


not the work of heat alone, «. 
two periods of it, assimilation 
and maturation, 1. 
Concords, iv. 228. 
Concreta et abstracta, ii. 269. 
Concrete substances, their study a sub- 
ordinate part of science, i. 76. 
division into concrete and ab- 
stract, vill. 486. 
Concretion of bodies solved by the 
contrary, v. 84. 
Concussion of the air, iv. 240, 241. 
Condensatio artiticialis quatuor mo- 
dis fit, i. 524. ~ 
spirituum, i. 523. 
aque, experimentum cum globo 
plumbeo, i. 479; iv. 110. 
per ignem, iv. 114. 
Condensation of water, viii. 333. 
experiment with leaden globe, 
x. 258. 
Conditional sacrifice of salvation, 
iii, 14. 
Conduit in St. James's fields, iv. 244. 
Cone, qualities of the figure, viii. 341. 
Confidence, advantage of, in conceal- 
ing defects, vi. 374; ix. 283. 
Contidentia impudens defectuum re- 
medium, iii."104. 
Configurations of matter, doctrine 
of, viii. 498. 
enumerated, 3. 
of bodies at rest, viii. 167. 
Conflagratio H eracliti, vii. 327. 
Confusio linguarum, ii. 147. 
Confusion of tongues, grammar an 
antidote to, ix. 111. 
Congelation dy snow and salt, when 
discovered, ii. 303. 
of fins experiment proposed, iv. 


of water into crystal, <b. 

Conglaciatio artificialis, ii. 379. 
Conglaciatione spiritus aque dis- 

tractionem patitur, iv. 88. 
Conglomerate of pebbles, iv. 214; x. 

51. 

Congo, iv. 351. 
Conjugation of questions, x. 421. 
Conjugationes questionum, vii. 302. 
Consalvus, iii. 17, 19. 


505 


Consensus, operationes per consensus 


et fugas, i. 530-535. 

est nil aliud quam symmetria 
formarum et schematismorum 
ad invicem, i. 530. 

corporum principalium et fomi- 
tum suorum, }. 531. 

corporum principalium erga sub- 
ordinata sua, 1. 533. 

interiores corporum, #9. 

sensuum erga objecta sua, id. 

plantarum, 2. 

chymici, i. 531, 534. 

inter lunam et terrestria, 1. 534. 

per appositionem simplicem, tb. 

Consent is the adaptation of forms 

and configurations to one an- 
other, viii. 342. 

consents and aversions, opera- 
tions by, +. 

between primary bodies and 
their subordinates, viii. 343. 

of the senses with their objects, 
viii. 344. 

consents and mutual aversions 
of plants, viii. 345. 

chemical, 26. 

between the moon and terres- 
trial things, 0. 

by simple apposition, viii. 345, 
346. 


Consequentie non ‘est. consequentia, 

iii. 141. 

Conservation, the good of, ix. 205. 
of fruits, modes of, iv. 438, 439. 

Conservative Good, vi. 321. 

Consilia violenta, antitheta de iis, ii. 


Consistency of matter caused by the 
apposition of an alien body, 
x. 305. 
consistencies of bodies very di- 
vers, v. 81-83. 
liquefiable and not liquefiable of 
three kinds, v. 82. 
fragile and tough, v. 83. 
pneumatical and tangible, 4d. 
concretion and dissolution, v. 
hard and soft, causes of, v. 85. 
softness of two kinds, tb. 
ductile and tensile, v. 85, 86: 
sixteen other passions of matter 
Co enumerated, v. 86, 87. 
nsistentise causa appositio corporis 
alieni, v. 920." rho 
consistentis natura in fluido, i. 
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Constancy, antitheses for and against, 
ix. 168 


Constantia, antitheta de, ii. 477. 
Consuetudo et habitus quid valent, 
iii. 41-49. 
legis species, iii. 142. 
Consul paludatus, iii. 120. 
Consumption of matter, what, x. 156. 
Contemplatio bivium contemplatio- 
nis simile bivio actionis, 1i. 140. 
cum actione conjuncta, il. 142. 
Contemplation of things as they are 
more worthy than all fruit of 
inventions, viii. 163. 
antitheses for and against, ix. 
9. 
Contemplativa vita, cur non active 
preeferenda, iii. 14. 
Contemplative and active life, vi. 
314. 
distinction between, 4b. 
contemplative inferior to the ac- 
tive, ix. 197, 198. 
opinions of Aristotle and Py- 
thagoras, id. 
Contemplators of nature long-lived, 
x. 99. 
Contentious learning, a distemper of 
learning, vi. 124. 
Continuance the almoner of nature, 
viii. 340. 
Continuatio inquisitionis, vii. 52. 
Contractio corporum, iv. 90-111. 
non omnis reciproca dilatationis, 
iv. 90. 
per emissionem et depositionem 
corporis introcepti, iv. 90-93. 
per angustationem partium cras- 
siorum post spiritum emis- 
sum, iv. 94-97. . 
per frigus actuale externum, iv. 
97-104. 
per frigus potentiale, iv. 105, 106. 
per fugam et antiperistasin, iv. 
107, 108. 
per assimilationem sive versio- 
nem in densius, iv. 108. 
per yolentiam externam, iv. 109, 
positiva per dissolutionem cor- 
aporum in liquoribus, iv. 111. 
efficientia contractionis octo, iv. 
112. 
utrum majorem rationem pon- 
deris nanciscatur quam pro 
quantitate materia, iv. 35. 
Contractio inquisitionis, vii. 53. 
Contraction of bodies, x. 239-260. 
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Contraction of bodies — continued. 


not in all instances the reverse 
of dilatation, x. 238. 
by emission and putting away a 
body received, x. 239-242. 
by shrinking of the grosser parts 
after the emission of the spir- 
its, x. 242-245. 
by actual external cold, x. 245- 
252. 
by potential cold, x. 253, 254. 
by flight and antiperistasis, x. 
255. 
by assimilation or conversion in- 
to a denser body, x. 256, 257. 
by external violence, x. 257-259. 
positive, of bodies taken up in 
solutions, x. 260. 
eight efficients of, x. 260, 261. 
whether close contraction of a 
body gives weight greater 
than in proportion to quantity 
of matter, x. 185. 
of matter must take place in one 
of three ways, x. 289. 
Contraries, armies of, in the world, 
x. 362. 
Contrariorum exercitus, v. 308. 
Controversy prejudicial to learning, 
vi. 288. 
religious, now exhausted, ix. 
343. 


too many books of, ix. 355. 
Conus, figura ejus ad quod utilis, i. 
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Conversation, a part of civil knowl- 
edge, vi. 348. 
the art of, often found wanting 
in orators, ix. 134, 135. 
wisdom of, not to be despised, 
ix. 233-236. See Manners, 
Behaviour. 
Conversationis artes, iii. 54-57. 
Conversion of matter of two kinds, 
assimilation and transmuta- 
tion, v. 80. 
of metals, viii. 515. 
Convertibility of propositions, ix. 
Cookery, history of, proposed, viii. 
378. 


Copernicus, his theory corrected by 
natural philosophy, vi. 44. 
his system of astronomy, vii. 273. 
his svstem cannot be refuted, 
may be corrected, ix. 14, 15. 
his discoveries, vii. 305. 
his works on astronomy, x. 414. 
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Copernicus — continued. 
first introduced a central sun, 
x. 422. 
inconveniences of his system, 2. 
scripta ejus astronomica, vii. 295. 
quietem sive immobile e natura 
tollit, vii. 301. 
in systemate ejus multa et mag- 
na inveniuntur incommoda, 
vii. 303. 
triplici motu terram oneravit, 1b. 
Coppice planted aslope, iv. 364. 
Copulation, iv, 379, 389; v. 115, 116. 
ee Venus, Disease. 


Coquinaria historia conscribenda, ii. 
67 


Cor hominis eviscerati palpitans, iii. 
77 


Coral a help to the teeth of children, 
v. 36. 
found near Sicily, v. 50. 
partakes of the nature of both 
animals and vegetables, iv. 
430. 

Cordialia, iii. 402, 453. 

Cordials, vii. 429. 
enumerated, x. 78, 123. 
for diet, x. 126. 

Corn, the diseases of, iv. 455, 456. 
remedies for them, iv. 457. 
friendship between corn and pop- 

py, vill, 344, 345. 
Cornaro, his life prolonged by spare 
diet, x. 96. 
Cornish diamonds exudations, iv. 
161. 
Corporeal nature and natural action, 
viii. 269. 
Corpse will bleed before the murder- 
er, v- 146. 
Corpus hominis, doctrina circa, ii. 
319-344. 
bona corporis quatuor, sanitas, 
pulchritudo, vires, voluptas; 
totidem corporis scientiz, ii. 
319. 
Maximé errori obnoxium, max- 
imé capax remedii, ii. 320. 
microcosmus Paracelsi, 1. 
multipliciter compositum, ii. 3821. 
scala vite, iii. 479. See Body. 

Cosmetic, vi. 241, 252; ix. 44. 

Cosmetica, ii. 341. 

Cosmogony, doctrines of ancient 

philosophers reviewed, x. 343-365. 

Cosmographi, a patribus antiquis 

accusati, vii. 108. 
Cosmographia, quid, ii. 215. 
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Cosmography, vi. 197. 
illustrations of, in the book of 
Job, vi. 140. 
history of, vili. 434. 
Counsels, violent, antitheses for and 
against, Ix. 180. 
Countenance more to be trusted than 
words, vi. 364. 
the gate of the mind, vi. 365. 
regulation of, in conversation, 
ix. 234. 
Courtier, manners of a, ix. 252. 
Courts of Chancery, iii. 146, 147. 
Pretorian and Censorian, ix. 
c 320-324. 
ramp, charms for preventing, v. 
148" 149 P 
Creatio, duplex virtutis divine ema- 
natio, potentis et sapientis, 
ii. 144; v. 335. ; 
revisio opinionum philosopho- 
rum de origine mundi, v. 300- 
310. 
tria do 


ata habemus ad que 
illi a 


cendere non potuerunt, 


v. 334. 
Creation, theories of, held by the an- 
cient philosophers reviewed, 
x. 343-365. 
we have by faith three doctrines 
to which they could not rise, 
x. 386. 
parts of the, assigned to the 
three persons of the Godhead, 
vi. 409. 
power and wisdom of God dis- 
played in the work of, vi. 136. 
a double manifestation of the 
divine nature, x. 387. 
order of, ix. 381. 
Creaturarum volumen, ii. 152. 
Credulitas, falsitatis vitium duplex, 
impostura et credulitas, ii. 
132. 
duorum est generum, cim nimi- 
um creditur, 2b. 
vel facto, ut in Ecclesias- 
ticis Historiis, ib. 
vel dogmati, ut in Naturali 
istoria, ii. 133, 
aut artibus ipsis, 2. 
aut auctoribus in arte, 


Credulity and imposture, concur- 
rence between, vi. 125. 

Crepuscula, quid, iv. 137. 

Cretans, their character according to 
St. Paul, ix. 218. 
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Critici, tres eorum errores, ii. 492- 
494. 


Criticism has three duties, ix. 184. 
correcting and re-editing ap- 
proved authors, 20. 
interpreting and annotating 
them, ix. 185. 


reviewing their merits, ix. 186. - 


Critics, errors of, vi. 303. 
knowledge of, vi. 303-305. 
Croceata lintea apud Hibernos usi- 
tata, iii. 434. 
Crocus in aqua infusus subtilitatem 
atomorum ostendit, v. 203, 204. 
saccula croci circa stomachum 
in transfretando, iii. 484. See 
Saffron. 
Crudelitas, antitheta de ea, ii. 474. 
Craelty, antitheses for and against, 
ix. 165. — 


Crystal globe of the understanding, 
ix. 270. 
origin of crystals, i. 492. 
used ST crticle x. 77. 
Crystallorum origo, i. 492. 
Cube used by Bacon in determining 
specific gravities, iv. 15, 34. 
Cucumbers, cultivation of, iv. 370. 
seeds of, should be steeped in 
milk, iv. 373. 
to make a hotbed for, iv. 374. 
will grow towards water, #9. 
Cullice of cocks, iv. 189. 
Cultura animi, iii. 33-49. 
Cupid, or Love, treatise on the fable, 
x. 343. 
two Cupids mentioned by the 
ancients, 1b. 
fable of the elder Cupid, 1. 
not differing much from the phi- 
losophy of Democritus, x. 344. 
matter itself, and the force and 
nature thereof, shadowed by, 


without parents, because the 
primitive essence, force, and 
desire of things has no cause, 
x. 345. 
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Cupid — continued. 
neked, why, %. 
represented as dressed, by di- 
verse sects, x. 354. 
Thales, Anaximenes, and Hera- 
clitus gave him one garment, 
x. 360, 361. 
challenged to wrestle by Pan, 
viii. 454. 
fable shows the importance at- 
tached by Bacon to the meth- 
od of exclusions, i. 80. See 
Eros, Love. 
Cupidinis et Coli fabule, v. 271-346. 
Cupido, sive Amor, fabule interpre- 
tatio, v. 289-306. 
Cupidines duo ab antiquis po- 
nuntur, v. 289. 
fabula non multum dissidens a 
philosophia Democriti, v. 290. 
materia ipsa, atque vis et natura 
ejus, denique principia rerum 
a Cupidine adumbrata, v. 291, 
295. 


sine parente, id est sine causa, 
v. 291. 

ab ovo, Nocte incubante, ex- 
clusus, v. 292. 

notitia ejus procedit per exclu- 
siones et negativas, v. 293. 

prosopopeeia persona factus, v. 

296. 


heec cum sacris literis op~- 
timé couveniunt, v. 299. 
nudus, cur, 26. 
a certis sectis philosophorum 
vestitum, v. 300. 
Thales, Anaximenes, et Heracli- 
tus unam sed non eandem ves- 
tem ei dederunt, v. 300-306. 
Cupping glasses, vili. 332; x. 235, 
301. 


nature of, x. 211. See Ventose. 
Cure of diseases, by custom, iv. 198. 
by excess, iv. 199. 
by motion of consent, 1. 
Curie Pretoris et Censoris, iii. 
145-151. 


hatched from an egg laid by Curiosity, ix. 241. 
Nox, because all knowledge Currentes, ex quibus causis, v. 247, 
248. 


of him proceeds by exclusions 

and negatives, x. 346. 
signifies primary matter together 

with its properties, x. 349. 
described as a person, why, x. 


this agrees with Holy Writ, 
x. 353. 


mers compressiones aquarum, 
aut liberationes a compres- 
sione, v. 248. 
in mari reguntur a ventis statis, 
iii. 230. 
Currents, the causes of them, x. 
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Currents — continued. 
are mere compressions of water, 
or liberations from compres- 
sion, x. 321. 
in the sea produced by winds, 
ix. 395. 
Curse on man, in two points not to 
be removed, vi. 35. 
Custom and habit, influence of, on 
the mind, vi. 338. 
precepts relating to, vi. 339, 340. 
Aristotle on, ix. 221. 
four precepts concerning, ix. 222, 
Cuttle ink, v. 29, 30. 
Cycle of weather in how many years, 
iii. 263. 
Cygnus, new star in, x. 438, 439. 
nova stella in Cygno, vii. 320. 


D. 


Demonologie, King James’s book 
on, ii. 193. 

Dairy, history of the, proposed, viii. 
379. 


Daisy roots in milk will make dogs 
little, iv. 329, 330. 

Dalmatiz putei, in quibus, si dejici- 
atur lapis, tempestas prorumpit, iii. 
247. 

D'Amico, his astronomical writings, 
vii. 275. 

Dances of the stars, x. 481. 

Dancing, time in, iv. 231. 

Daniel, his prophecy of the increase 

of knowledge, vi. 32; viii. 130, 
435. 
predictum ejus, vii. 93. 

Darkness at the death of Julias Ca- 
sar, x. 439. 

Dates and order of the several works, i. 

177-182. 
of Bacon's Fragmentary works, 
vi. 23. 

Days of the week, their names whence, 
it. 273. 

Deacervationem, dilatationes corpo- 
rum per, iv. 89, 111. 

Dead sea, living bodies will not sink 

in, v. 46. 
black stone used there for fuel, 
v. 47. 
Death, motion the instant after, iv. 
4) 


remaineth in birds longer than 
in men, why, iv. 353. 
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Death — continued. 
fear of, mitigated b 
vi. 164; ix. 206, 207. 
the art of the physician ought 
to mitigate the pains of, ix. 34, 
5 


learning, 


porches of, x. 142. 
Vitality after, x. 150, 151, 152. 
vitality of animals, x. 150. 
precursors of, x. 149. 

from the head, convulsions, 


x. 149. 
from the heart, labour of 
the pulse, 1b. 
changes following, x. 150. 
resuscitations from, x. 152. 
provisional rules concerning the 
form of, x. 156-176. 
natural, how it destroys the hu- 
man body, x. 12, 13. 
the porches of, x. 175. 
De Augmentis Scientiarum, ii. 97- 
503; iii. 7-186. 
dedicatio ad regem, ii. 97-100. 
divisio in duas partes, ii. 100. 
Debt, degrees of, ix. 146. 
Deceit, the foulest disease of learn- 
ing, vi. 125. 
Dedicatio librorum ad patronos, an 
bona, ii. 122, 123. 
Dedications of books not to be com- 
mended, vi. 115. 
Deduction, when admissible in Ba- 
con’s system, i. 63. 
Deeds more trustworthy than words, 
vi. 364. —- 
Deer, bone found in the heart of a 
stag, v. 33. 
horns of, v. 35. 
young horn putteth off the old, 
v. 24. 


| generation of, v. 36. 
Defects, importance of concealing, 
vi. 373. 
of character, how to be concealed, 
ix. 283. 
Defectus occultandi, iii. 103-105. 
1. cautione; 2. pretextu; 3. con- 
fidentia, iii. 104, 105. 
Deficient parts of learning, how pro- 
to be treated, viii. 39. 
De Interpretatione Nature Proemi- 
um, Vi. *46~A00. 
ace to, vi. 431-445. 
re of, vi. 431. 
design of, i. 179. 
Delay, antitheses for and against, ix. 
179. 
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De libera Monarchia, librum Jacobi 
I. laudatum, iii. 29. 
Deliquia animi, modi resuscitandi ex 
iis, iii. 478. 
De Maistre. See Maistre. 
Democratie, the state of knowledge 
is one, vi. 42. 
Democritus, his opinions not tdentical 
with those of Lucretius, iii. 307. 
his ‘ motus plage,” iv. 170. 
story of, when dying, v. 182. 
his theory of physics deeper but 
less popular than those of Ar- 
istotle or Plato, vi. 42. 
why it gave place to them, #8. 
his theory of colours borrowed 
by Epicurus, vi. 56. 
his school went furthest into na- 
ture, viii. 83, 85. 
removed God from the structure 
of things, viii. 509. 
this disposed of the doctrine 
of tinal causes, viii. 510. 
too fond of comparisons, ix. 127. 
his remark on the paucity of 
species and variety of individ- 
uals, ix. 476. 
‘his doctrine concerning atoms, 
iv. 220; x. 287, 348, 419, 
420. 
compared with that of He- 
ro, x. 290. 
with that of Pythagoras, x. 
291. 
did not ascribe gravity to the 
atoms, v. 294. 
his question, whether all 
thines can be made out 
of all things, x. 291. 
on the principles of motions, 
x. 292. 
his atomic theory over- 
thrown, x. 293. 
not adopted by Bacon, i. 95. 
philosophy compared with 
the myth of Eros, x. 344. 
treated as childish by the 
vulgar, x. 349. 
called for his learning Magus 
Pentathlus, 2b. 
reverenced in times of Roman 
learning, x. 350. 
his philosophy destroved by 
Genseric and Attila, not by 
Aristotle, 2. 
his conclusions respecting matter 
come nearest to that of the 
primitive wisdom, x. 386. 


his 
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Democritus — continued. 

in the matter of the sweet figs 

x. 417. 
concerning the existence of a 

vacuum, x. 426, 427. 

philosophia ejus naturalis, ii. 295. 
varietas ampla, species pauce, 

iii. 307. 
doctrina de atomis, v. 204, 204; 

vii. 299. 

cum Heronis comparata, v 

6 


cum Pythagoras, v. 207. 
labefactio doctrinz de ato- 
mis, v. 209. 

questio ejus, utrum omnia ex 
omnibus fieri possint, v. 207. 

de motuum principiis, v. 208. 

de principiis rerum et mundi 
originibus, v. 290. 

philosophia ejus a vulgo pro pu- 
erili accepta, v. 295. 

propter doctrinam, Magus et 
Pentathlus vocatus, 2. 

in seculis Romans doctrine 
honoratus, v. 296. 

Attila et Barbari, non Aristote- 
les et Plato, philosophiam ejus 
pessumdedere, id. 

ad priscam sapientiam proximé 
accedit, v. 334. 

doctrina de vacuo coacervato, v. 
341. 

non __ infeliciter 
vii. 29, 30. 

cum Aristotele comparatus, vii. 


philosophatus, 


sector mundi bonus, vii. 300. 
de vacuo, vii. 308, 309. 
circa ficus mellitas, vii. 297. 
Demonstrationes, quatuor eorum 
genera, ii. 404. 
in orbem, id. 
Demonstrations, vicious, the strong- 
holds of idols, viii. 99. 
consist of four parts, each faulty, 
ib. 
distributions of them deficient, 
vi. 280. 
are of four kinds, vi. 280; ix. 
102. 


by immediate consent, 1. 
by induction, 16. 

by syllogism, 2. 

by demonstration in circle, 


Demosthenes, answer of, to schines, 
vi. 104. 
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Demosthenes — continued. 
his counsels to the Athenians, 
vi. 112. 
a water-drinker, vi. 345. 
quoted, i. 305; ii. 452, 454; ix. 
144, 146. 
ZEschini respondens, ii. 112. 
de consiliis suis ad Athenienses, 
ii. 118, 119. 
Denbigh in Britannia, caverni in, 
iii. 246. 
Dendamis the Indian, ix. 348. 
ad Alexandri nuntios, iii. 176; 
vii. 30. 
Dense and Rare, history of, x. 179- 
265 


preface to, iv. 9-25. 
when written, iv. 9. 
condition and arrangement of the 
text, iv. 23-25. 
the basis of natural philosophy, 
x. 180. 
Densi et Rari Historia, iv. 29-117; 
vii. 226. 
Densitas materi, historia de ea, iv. 
29-117. 
tabuls densitatis, iv. 32, 33. 
partium terre interiorum, iv. 36. 
ons ejus in profundo terre, iv. 
37, 38. 
scala coacervationis, iv. 37. 
dura non ex necessariO densa, 
iv. 39. 
natura ejus cum gravitate mag- 
num consensum habet, 0. 
item cum tarda exceptione et 
'  depositione calidi et frigidi, 1. 
Archimedis etpyxa, quid, iv. 
40. 
nihil auro ponderosius, iv. 41. 
plumbum et mole et pondere 
crescit, 7b. 
comminute et distillate, iv. 42, 


pneumaticorum, iv. 45-51. 
Density of Matter, history of, x. 179- 
65. 
preface to, iv. 9-25. 
table of densities, x. 182, 183. 
of the interior of the earth, x. 
186. 
source of, in the depth of the 
earth, x. 188. 
irregularities in the scale of, x. 


hardness no test of, x. 189. 
has a great agreement with 
weight, 1. 
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Density of Matter — continued. 
also with the slow reception and 
loss of heat, 26. 
ebpaxa of Archimedes, what, x. 
90. 
nothing heavier than gold, x. 
191. 
lead grows in weight, 1b. 
powdered or distilled, x. 191- 
of pneumatic bodies, x. 193-201. 
conclusions concerning, x. 262- 
64. ; 
Densum et Rarum naturalis philoso- 
phi veluti basis, iv. 29. 
Dentes squamas formant, iv. 108. 
De Officio Regis, librum Jacobi I. 
laudatum, iii. 28. 
Depreciation in the price of virtue, 
ix. 282. 

De Principiis atque Originibus, v. 
271; x. 3438-399. See Cupido. 
Derbyshire, caverns in, from which 

wind issues, ix. 412. 
Descriptio Globi Intellectualis, vii. 


preface, vii. 269-284. 
translation, x. 403-460. 
date, vii. 269. 

Desiccatio corporum, i. 498; iii. 844— 


fit per calorem, iii. 844, 345. 
aérem, iii. 345. 


, ib. 


fit per fumum, iii. 346. 
salem, 1b. 
gummi, 1. 
spiritum vini fortem, 26. 
pulverem, 1%. 
quibus modis prohibenda, iii. 
846-350. 
desiccatum quibus modis inten- 
erandum, iii. 350. 
desiccationis tres actiones, iii. 
351-354. 
1. attenuatio humidi in spir- 
itum, iii. 351. 
2. exitus aut evolatio spiri- 
tus, iii. 352. 
3. contractio corporis cras- 
siorum, iii. 352, 353. 
Desiccation, the cause of, viii. 312; 
x. 15. 
in grain, x. 26, 27. 
fruits, &c., x. 27-29. 
effects of, how to be removed by 
inteneration, x. 30. 
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Desiccation — continued. 
three actions of: 


1. attenuation of moisture — 


into spirit, x. 31, 32. 
2. escape of the spirit, x. 82. 
3. contraction of the grosser 
parts, x. 32, 33. 
wrought by heat, x. 24. 
alr, x 25. 
age, tb. 
cold, tb. 
astringents, x. 26. 
how to be prevented, x. 26-29. 
Desiderata, or books to be written, 
ix. 190, 359-361. See Libri desid- 
erati. 
Desire, depicted under the name of 
Bacchus, viii. 465. 
Desmond, Countess of, changed her 
teeth twice or thrice, v. 35; 
x. 106. 
her great age, x. 106. 
Despatch of, business, ix. 255. 
Detrimenta Scientiarum, vii. 101- 
26. 
Deus: materia, post Deum, causa 
causarum, ipsa incausabilis, 
v. 291. 
proprium ejus, cum de ejus na- 
tura inquiritur per sensum, 
ut exclusiones in affirmativis 
non terminentur, v. 294. 
Dew, theory of, iv. 209. 
theory of Paracelsus, i. 526. 
morning, cause of, x. 246. 
Dieta, iii. 457-461. 
que ad vitam longsevam prod- 
est, iii. 399, 400. 
Diagoras, his saying respecting offer- 
ings to Neptune, vi. 277. 
Dialectica scientias non promovet, 
cur, i. 205. 
inutilis ad principia invenienda, 
i, 289 
non cogitat de inveniendis arti- 
bus, ii. 362-366. 
inductionem proposuit vitiosam, 
ii. 367, 368. 
Greecorum, vii. 229. 
Diapason, or eighth, iv. 226. 
Diaphaneitas lucidorum, iv. 1388. 
coeli interstellaris, vii. 229. 
Diascordium medicina, ii. 382. 
when invented, ib. 
Dichotomy, ix. 1232. 
of Ramus, ix. 128. 
dichotomising arrangements in 
science unsatisfactory, ii. 428. 
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Diet, ii. 817; iv. 203; ix. 21, 48; x. 

114, 115, 174, 175. 

of woman with child, its effects 
on the child, v. 152. 

and regimen, effects of, on the 
mind, vi. 239. 

more than medicines, promote 
longevity, x. 174. 

directions for, x. 180-133. 

for old men, x. 182. See Regi- 


men. 
Differentia vera, i. 74. 
Digesta locorum communium com- 
mendata, ii. 405. 
legum nova, iii. 156-158. 
Di estion, weak, how comforted, x. 
1. 
Digests of laws, rules for, ix. 328- 
1 
Dilatatio corporum, iv. 52-89. 
ordo instantiarum, iv. 52, 53. 
per introceptionem simplicem 
sive admissionem corporis no- 
vi, iv. 54-56. 
pseudo-rarefactio, iv. 56. 
per spiritum innatum se expan- 
dentem, iv. 57-62. 
per ignem et calorem externum, 
iv. 63-70. 
per calorem externum in distil- 
lationibus, iv. 70-75. 
per remissionem frigoris, iv. 75, 


per calorem potentialem, sive 
per spiritus auxiliares alterius 
corporis, iv. 76-78. 

per liberationem spirituum suo- 
rum, iv. 79-82. 

per amplexum et occursam cor- 
poris amici, iv. 83, 84. 

per assimilationem sive versio- 
Nem in tenuius, iv. 84-86. 

a violentié externa, iv. 86-89. 

per deacervationem, iv. 89. 

ques pseudo-dilatatio, iv. 89, 113. 

efficientia dilatationis novem, iv. 
112. 

Dilatation of bodies, x. 201-239. 

arrangement of instances, x. 
201, 202. 

by simple introception or admis- 
sion of a new body, x. 203— 
205. 

a pseudo-rarefaction, x. 205. 

by the native spirit expanding 
itself, x. 205-211. 

by fire and external heat, x. 
211-218. 
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Dilatation — continued. 
by external heat in distillations, 
x. 218-223. 
by remission of cold, x. 228, 
224 


by potential heat, or the auxili- 
ary spirits of another body, 
x. 224-226. 
by liberation of their spirits, x. 
227-231. 
by the embrace and meeting of 
a friendly body, x. 281, 232. 
by assimilation or conversion 
into a rarer body, x. 232- 
235. 
by external violence, x. 235-237. 
by diffusion, x. 238, 239, 259. 
a pseudo-dilatation, x. 237. 
nine efficients of, x. 260, 261. 
Diluvium, precipitatio statis facta 
est per, iil. 392. 
Dindamus. Vide Dendamis. 
Diogenes, de fortitudine, iii. 18. 
apophthegma Alexandri, ii. 157. 
strength of mind not in abstain- 
ing, but in sustaining, ix. 201. 
Dionysius the Areopagite, visions of, 
ii. 261. 
areopagita, ii. 145. 
Dionysus, fable of, explained, viii. 
464-468. 
fabula ejus interpretata, ii. 245- 
250 


Direction, certainty and liberty of, 
what, vi. 53. 
freeing the direction, in the in- 
stance of whiteness, vi. 54. 
three cautions relating to, vi. 
60. See Freeing a direc- 
tion. 
Discord, iv. 228. 
ending in a concord, sets off the 
harmony, viii. 474. 

Discourse, the method of, or wisdom 
of transmission, ix. 121-130. See 
Logic. 

Discovery, art of, may advance as 

discoveries advance, viii. 164. 
discoveries, which could not have 
been preconceived, give 
new hope, viii. 140, 143. 
of ordnance, viii. 141. 
of silk, 2. 
of the magnet, viii. 142. 
of printing, viii. 143. : 
of mind by body and body 
by mind, a branch of hu- 
man philosophy, vi. 237. 
VOL. X. 33 
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Diseases, cures of, vi. 249. 

anatomy useful in discovering 
the causes of, vi. 247. 

many pronounced incurable 
through ignorance, vi. 248. 

incurable, a treatise on, needed, 
ix. 34. 

mental, drugs prescribed for, ix. 


venereal, called by the French 
the disease of Naples, why, iv. 
171, 172. 

French pox, iv. 303. 

contrary to predisposition, more 
difficult to cure, iv. 200. 

infectious, classification of, iv. 


such as reside in the spirits, 


tb. 
such as taint the breath, 1. 
such as come forth to the 
skin, 7b 
such as reside in the hu- 
mours, 2. 
Dissimulation, impolicy of, vi. 378. 
Pompey, an example of, vi. 379. 
the art of, ix. 285, 286. 
autitheses for and against, ix. 
173, 174. 
Dissimulatio periculosa, iii. 106. 
antitheta de ea, ii. 481. 
Dissolution of bodies, caused by the 
workings of the spirit within 
them, x. 21. 
antidote to, twofold, 25. 
1. close confinement of the 
spirit, as in hard bodies. 
2. voluntary detention, as 
in oily bodies. 
Distempers of learning, vi. 117-129. 
Distillata, ponderatio distillatorum, 
iv. 42, 43. 
Distillation, whether known to the an- 
cients, i. 2938. 
in close, iv. 228; ix. 82. 
of spirit of wine, ix. 75. 
by gravity, 20. 
diJatation of bodies by, x. 218- 
3 


223. 
two kinds of, x. 218, 219. 
nature of, x. 219, 220, 247. 
experiments in, suggested, x. 
21, 222. 
Distillationes, dilatationes corporum 
per, iv. 70-75. 
duorum generum, iv. 70. 
natura et modi eorum, iv. 70- 
72, 99. 
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Distillationes — continued. 
experimenta circa, iv. 73-75. 
distillatio clausa, ii. 384. 
Distilled bodies, their weights, x. 
195, 196. 
Diurnal motion, not confined to the 
limits of the heaven, x. 328. 
explains that of the tides, x. 
28-331. 
shown in the heavenly bodies, x. 
329. 


in the lower comets, 10. 

in the tropic winds, x. 330. 

in the motions of winds and 
clouds in Europe, 20. 

inference from, of the immova- 
bility of the earth, x. 340. 

of the starry heaven, x. 470. 
See Motion. 

Diurnus motus, non proprié ceelestis, 
sed plané cosmicus, v. 255. 

fluxus et refluxus maris diurnos 
explicat, v. 256, 257. 

in ceelestibus manifesto, v. 256. 

in cometis humilioribus, tb. 

in ventis tropicis, v. 257. 

in jentis et nubibus apud nos, v. 

58. 

ostendit globum terre esse im- 
mobilem, v. 267. 

ceeli stellati, vii. 351. Vide Motus. 

Divination, two kinds of, vi. 255; 

ix. 51, 52. 

artificial, of which two kinds, 
viz. rational and experi- 
mental, 10. 

natural, of which two kinds, 
viz. primitive; by influx- 
ion, 20. 

Chaldean astrology, an example 
of the experimental kind, vi. 
255; ix. 52. 

history of, not to be quite ig- 
nored, viii. 412. 

proposed history of, viii. 378. 

Divinationum naturalium historia 
conscribenda, ii. 66. 

genera, ii. 349, 350. 

Diving-bell, viii. 330, 331; x. 257. 

when invented, i. 518. 

Divinity, two principal parts of, viz. 
1. the matter revealed; 2. the 
nature of the revelation, vi. 
399. . 

methodical interpretation of 
Scripture dangerous to, vi. 403. 

Perfection unattainable in, vi. 
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Divinity — continued. 
the | best form of writing on, vi. 


four branches of, vi. 409. 
matter of, not deficient, vi. 411. 
will not supply philosophy, ix. 
353, 354. 
opposition shown by, to natural 
philosophy, vi. 421. 
inspired, viil. 471; ix. 345. 
distribution of divine learning, 
a vi. 182, 183. the di 
ivine testimony to the dignity 
of knowledge, vi. 1386-144. 
Divisions of knowledges, should be 
for distinction, not separation, 
ix, 14. 
of the sciences, viii. 385-394. 
Divitie, antitheta de eis, ii. 467. 
Doctrina humana, divisio ejus triplex 
in historiam, poesin, philoso- 
phiam, secundum tres intel- 
ects facultates, memoriam, 
phantasiam, rationem, ii. 186; 
vii. 285. 
vel delectationis causa, vel emol- 
umenti, vel ornamenti petita, 
vii. 105, 106. 
tres doctrinarum periodi, i. 284; 
vii. 188. Vide Scientia, Phil- 
osophia. 

Dog, how to make little, iv. 330. 
knows the dog-killer, v. 155. 
only delights in fetid odours, v. 

76. See Bite. 
Dogmas, differ from problems, how, 
viii. 500, 501. 

Dolorum historia conscribenda, ii. 66. 

Domitian, dream of, vi. 147. 
somnium ejus, ii. 155. 

Dottrels, catching of, iv. 280. 

Doubts, two sorts of, vi. 232. 

1. Particular, 7. 
2. Total, 26. 
excellent use of a registry of, vi. 
233; viii. 501. 
a calendar of, proposed, viii. 502. 
should not be raised by confa- 
tations, ix. 126. 

Dracones, i. 253. 
in astronomia, vii. 354, 358. 

Dragons, viii. 488. 
in astronomy, x. 474, 478. 

Dra matic poesy, viii. 441. 

Dreams, procured by perfumes, v. 

1 


of Lord Bacon before his father’s 
death, v. 155. 
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Dreams — continued. 
exposition of, vi. 237. 
history of, not to be quite ig- 
nored, viii. 412. 
art of interpreting, ix. 20. 
Drebbel, his experiments in producing 
cold, ii. 378. 
Dregs of heaven, x. 449. 
Drinks conducive to longevity, x. 
, 118. 
to prevent acrimony in, id. 
new ones suggested, x. 118. 
warm commended, x. 119. 
suited to longevity, x. 182. 
a restorative, receipt for, vii. 425. 
See Maturation of Drinks. 
Dripping-tree in the Canaries, i. 525; 
Vii. 838; x. 253. 
Drums, singing into, iv. 279. 
Drunkenness, v. 18-21. 
sperm of drunken men unfruit- 
ful, why, v. 18, 19. 
defect of voluntary motion in, 
why, v. 19. 
delusions during, causes of, v. 


wine, when injurious, when not, 
1 


v. 21. 
death from, x. 144. 
Dryness, produced by emission of 
the spirit, x. 157. 
Dualism, v. 285. 
Duality of the soul, a doctrine bor- 
rowed by Bacon from Telesius, v. 


Du Bartas de Parasitis, ii. 122. 
Dubitandi via media, ii. 141. 
Dubline, more like a perfect ruby 
than a spinel, vi. 59. 
Dulcoration of metals, iv. 332. 
of fruits, iv. 375; v. 95, 96. 
of salt water, v. 107. 
Duns Scotus, buried alive, x. 151. 
vivus sepultus, iii. 478. 
Durabilia duo sunt, durum et oleo- 
sum, iii. 341. 
Durabilis natura, iii. 385, 339-344. 
1. In corporibus inanimatis, iii. 
39-341 


2. In vegetabilibus, iii. 341-344. 
Durable and non-durable bodies, the 
nature of, x. 15, 19-21. 
metals and mineral matters, 
x. 19. 
vegetable matters, ib. 
animal matters, x. 20. 
and transitory bodies, inquiry 
concerning, ix. 477. 
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Duratio ventorum, iii. 362, 363. 
Duration of life, provisional rules 
concerning, x. 156-176. See Lon- 


gevity. 
Dust, helps fruitfulness of trees, how, 
iv. 454. 


Dutchman, a certain, his theory of 
making gold, iv. 316. 

Duty, vi. 323. ; 
analogy between virtue and, 3. 
common and special, vi. god. 
doubtful cases of, vi. 328. 
of a king, vi. 325. 
relating to professions, vi. 326. 
relative, vi. 328 
comparative, 3. 
or, the good of communion re- 

specting society, ix. 207. 
two divisions of, ix. 208. 
Duty of a King, King James's trea- 
tise, ix. 209. 


E. 


Eagle, renews his beak, v. 151. 
Ear, arts of pleasure belonging to the, 
vi. 258. See Sound. 
Ear-trumpet suggested, ix. 77. 
Earth, newly turned, virtues of the 
smell of, v. 180. 
configuration _of the, viii. 369, 
7 


rotation of the, an arbitrary “up 

position, viii. 299; x. 829, 478. 

a maguet, according to Gilbert, 
x. 835. 


incrustations of, directed 
towards the poles, why, %. 
whether a magnet, x. 336. 
whether immoveable, x. 340. 
came next to Chaos; the parent, 
then bride of Coelum, x. 355. 
doctrines of Telesius respecting, 
x. 369, 390. 
why not destroyed by the sun, 
according to Telesius, x. 371, 
372. 


its influence on the sun, x. 390. 

whether the centre of the uni- 
verse, X. 422. 

the innumerable changes on its 
surface, x. 444. 

how far subject to change, x. 
435-437 


itself acts upon the air, x. 435. 
our ignorance of the interior, x. 
, 435. 
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Earth — continued. 
all emanation from it stops on 
this side of the heaven, x. 
441. 
the original source of cold, x. 
442. See Rotation, Terra. 
Earthquakes, history of perturba- 
tions and earthquakes needed, 
viii. 374. 
a swelling of the earth, x. 208, 


in Herefordshire, x. 208. 

do not rise from any great depth, 
x. 314. 

the greater may be compared to 
comets, which happen but 
seldom, 7. 

East wind blows continually in the 

tropics, ix. 392. 

and in European seas, 1. 

in Europe dry and biting, why, 
ix. 393, 406; x. 330. 

whether concurrent with the 
motion of the heavens, ix. 393, 
394. i , 

very injurious according to the 
preverb, ix. 402. 

dry, biting, and destructive, ix. 


bad for vegetation, 76. 
visible things seem larger in, 3. 
See Eurus, Winds. 
Ebrietas infert mortem subitam, iii. 
471. 
Ecclesia Christiana eruditionem con- 
servavit, ii. 151. 
unitas ecclesiz, iii. 181. 
Ecclesiastical history, vi. 183, 199; 
viii. 409, 420, 435-437. 
division of, vi. 199. 
Echo, wife of Pan, viii. 445, 456. 
Erasmi jocosa de Cicerone, ii. 
126. See Sounds, reflections of. 
Ecphantus, vii. 300; x. 420. 
Ecstasis voluntaria, iii. 424. 
Education of youth, not a mean em- 
ployment, vi. 108, 109. 
a matter of small honour, vi. 
109. 
ea of recreation, part of, vi. 
53. 
revived by the Jesuits, vi. 109. 
collegiate, for boys and young 
men, preferable to private, v1. 
307. 
collegiate, the best, ix. 186. 
cons t the schools of the Jesuits, 
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Egg of Columbus, truth of the story, 
ii. 137. 


experiment with glass egg, viii. 
994, 295, 334. gs “BBs 

turned to stone, iv. 212; x. 252. 

laid by Nox, from which Cupid 
was born, x. 343, 346, 348. 

cosmogony, collection of passages 
relating to, v. 289. 

Egnatius, his book quoted, iii. 320, 


Egypt, no rain in, why, v. 42. 
mode of clarifying water, v. 43. 
plant found in the desert there, 
which aids child-birth, #. 
Egyptian mummies, v. 44-46. 

Electiones per astrologiam, non reji- 
ciende, ii. 279. 

Elections astrological, viii. 495. 

not ge be entirely rejected, viii. 
6. 

Elector of Saxony, informed of his 
sentence to death when at chess, ii. 
313. 

Electrica operatio, quid, i. 494. 

Electricity, what it 1s, viii. 308. 

Electrum includens muscas, iii. 483. 

Elementa quatuor, de compositione 

sublunarium, iv. 36; vii. 81, 
122, 316. 

error Peripateticorum de decupla 
proportione eorum, iv. 52. 

natura eorum secundum Tele- 
sium, v. 312. 

Peripatetici elementis 
materie portiones 
runt, v. 337. 

commentum Aristotelis, vii. 85, 
119. 

heec doctrina medicine sterilita- 
tem attulit, vii. 119. 

orbes elementorum, i. 254. 

Elements, the four, x. 434. 

sublunary matters not all com- 
posed of relative proportions 
of, x. 186. 

orbs of the, i. 254. 

fiction of, viii. 94. 

Bacon’s objection to the common 
doctrine of, iv. 21. 

symbolizing, what, v. 210. 

history of the, vili. 417. 

nature of, according to Telesius, 
x. 365. 

- opinion of the Peripatetics re- 

specting the, x. 389. 

Elenches, doctrine of, vi. 274, e¢ seq.; 
ix. 95-102. 


zequas 
assigna- 
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Elenches — continued. 
excellently handled by Aristotle 
and Plato, vi. 274; 1x. 96. 
deficiency in, vi. 280. 
example of an Elenche, vi. 301. 
three kinds of, vi. 274, note. 
of sophistical fallacies, ix. 
of fallacies of interpretation, 
ix. 97. 
of false appearances or idols, 
ix. 98-102. 
Elephantis duratio vite, ili. 355. 
Elision of the air a false explanation 
of sound, iv. 237, 238. 
Elizabeth, Queen, her reverence for 
learning, vi. 106, 152. 
her excellent government, vi. 
153; viii. 395. 
her favour shown to Bacon, i. 
40, 41. 
Elizabetha, Regina, ii. 118, 174. 
Eliipsoid, Potnsot’s illustration of 
motion, vii. 282. 

Elocution, or the art of transmitting 
knowledge, vi. 261. See Logic. 
Eloquence, inclines the affections to 

obey reason by influencing the 
imagination, vi. 299. 
should be adapted to the audi- 
ence, vi. 300. 
when mischievous, vi. 310. 
inferior to wisdom, ix. 130. 
Seneca on, ix. 192, 193. 
Emanation from the earth, all stops 
on this side of the heavens, x. 
441. 
of the Scriptures, ix. 355. 
Emanationes Scripturarum, librum 
desideratum, iii. 184. 
Emblemata memoria, ii. 407. 
Emblems, ix. 110. 
aids to memory, ix. 105, 106. 
Embryo, form of, how regulated, i. 
530. See Acceleration. 
Emendatio animi, iii. 110. 
Emmanuel Comnenus poisoned the 
water in war, v. 126. 
Emollients for the body, ix. 44. 
a means of sudden renovation, 
x. 171. 
bY wnat means produced, x. 
Empedocles, his doctrine of strife 
and friendship, x. 383. 
theory of the moon, x. 448. 
doctrina ejus de lite et amicitia, 
vy. 331. 
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Empedocles — continued. 
de lun, vi. 331. 
Emperors, Roman, Greek, French, 
and German, short-lived, x. 57, 58. 
Empire, antitheses for and against, 
ix. 160. 
the art of, ix. 297. 
how to increase the bounds of, 
ix. 299-311. 
Empirica philosophia, i. 267, 268. 
Empirical philosophers, their errors, 


viii. 92. 
Empirici, ii. 107, 108. 
formicss more congerunt, vii. 92, 
137. 
Empirics, why often more successful 
than physicians, vi. 250. 
Empyrean, x. 432. 
End, the, rules the method, viii. 358. 
Endurance, divided into, patience of 
natural wants, and fortitude under 
torments, ix. 45. 
Endvmion, viii. 456, 457. 
England, history of, great deficiency 
in, vi. 192; viii. 426. 
should be united with that 
of Scotland, vi. 192; viii. 
427. 
her yeomanry and free servants, 
ix. 303. 
Enigmatical method, vi. 290. 
Enoch, the first contemplative, ix. 
198, 199. 
Enthymems, ix. 93. 
Entium conditiones, iii. 307-309. 
Envy, the oblique eye of, v. 136. 
is proud weakness, vi. 30, 424. 
antitheses for and against, ix. 
Eolus, his cave, ix. 410. 
Epaminondas Thebanus, ii. 107; vi. 
9. 
Epictetus, philosophy of, concerning 
felicity, vi. 316. 
on the degrees of mental tran- 
quillity, ix. 144, 145. 
placed felicity in content, ix. 
200. 
philosopliia ejus, iii. 16. 
e mortalitate, 1. 167. 
de gradibus tranquillitatis, ii. 
452. 
Epicurus thought the gods were of 
human shape, vi. 61. 
folly of his rejection of Fate, 


viii. 448. 
hastened his death by wine, ix. 
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Epicurus — coniznued. 
his “‘ tentamenta,”’ ix. 147. 
placed felicity in pleasure, ix. 
199, 206. 
overthrew the walls of the world, 
x. 419. 
de virtute, iii. 16. 
laudatus, vii. 30. 
meenia mundi diruit, vii. 299. 
Epicycle, moon revolving round the 
earth in, x. 422. 
Epicyclum lune, vii. 304. 
Epimenidis antrum, iii. 408. 
Epistols Ciceronis, iii. 87. 
Epitaph of Bacon, i. 38. 
Epitomes, corruptions of history, vi. 


9 
Equals, things equal to the same are 
equal to one another, a universal 
maxim, viii. 472. 
Equestris rei historia conscribenda, 
li. 68. 
Equilibrium, doctrine of, not alluded 
to by Bacon, vi. 437. 
Equinoctial, the causes of temperate 
heat under, iv. 350, 351. 
brizes cool the air, iv. 350. 
length of night compensates 
the heat of day, iv. 351. 
stay of the sun making long 
summer, 3. 
Equinoxes, precession of, unknown to 
acon, vi. 438. 
Equity, the fountains of, ix. 311. 
Equus vix quadragesimum annum 
attingit, iii. 356. 
Erasmus, his proverbs used by Bacon, 
ii. 377. 
echo ejus jocosa de Cicerone, ii. 


Eric incensio generat ventos, iii. 
259. 
Eros, or Cupid, his origin, v. 271, 272. 
according to Hesiod, v. 272. 


according to the Orphic poems, ib. 
whether identical with Phanes, v. 
273, 274. 


Bacon's interpretation of the myth, 
v. 274-277, 282. See Cupid, 
Love. 
Errores, spes certissima ex preteriti 
temporis erroribus, vil. 137. 
inveterati quomodo tractandi, 
vii. 140, 141. 
Errors of schools of philosophy, viii. 
90-94. 


of the sophistical, viii. 91. 
of the empirical, viii. 92. 
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Errors — continued. 
of the superstitious, viii. 93. 

apotheosis of error, nothing so 
mischievous, viii. 94. 

constitution of the individual 
mind influences the judgment, 
viii. 84, 85. 

of past scientific inquirers, viii. 
130-139. 


track of, the same, in divine and 
human truth, ix. 69. See Un- 
derstanding. 
Eruditorum Principum regna felicia, 
Ey 154-158. v1 
gium roots, iv. 191. 
Essences, transcendental conditions 
of, ix. 96. 
inquiry concerning the adventi- 
ous conditions of, viii. 475, 
76. 
Easex, Bacon’s connection with, i. 


Eternity of universe, i. 367. 
of matter, x. 386. 
of the heavenly bodies, x. 434, 
437-443. 
not to be reasoned of, from the 
principles of motion, x. 436, 


constancy of motion, a sure 
token of, x. 440. 
attributed by heathen arrogance 

to the heaven only, x. 443. 

by Sacred Writ to earth and 

heaven, 10. 

Etesiz venti, iii. 229. 

Etesian or anniversary winds, ix. 
395. 

Ether, whether the whole pure and 

immutable, x. 437. 

pure, the nature of, x. 427, 428. 
Ethica voluntatem humanam tractat, 
iii. 7. 
practica pars ejus a scriptoribus 
omissa, iii. 7-10. 
ethice dus partes — 

1. Doctrina de exemplari sive 
imagine boni, bonum 
considerat, 

@. aut comparatum, se- 
cundum gradus, de 
quo optimé scriptum 
est, iii. 10, 11. 

b. aut simplex, secundum 
genera, 10. 

boni natura duplex, iii. 
12-19. Vide Bonum. 

2. Doctrina de cultura animi, 
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Ethica — continued. 
iii. 33-49. in qua tria 
consideranda, 
a. Characteres diversi dis- 
positionum, iii. 36-39. 
b. Affectus et perturbatio- 
nes, iii. 39-41. 
c. Remedia sive curatio- 
nes, iii. 41-49. 
Ethics, the affections the principal 
subject of, vi. 336. 
treats of the will, appetite, and 
affections, producing actions, 
ix. 61. See Philosophy. 
Etymologia nominum, ii. 415. 
Etymology of names, ix. 112. 
Eucatalepsia, i. 333; viii. 158. 
Eudoxus asserts that there is a cycle 
of winds, ix. 430. 
de serie ventorum, iii. 263. 
Eunuch, shrill voice of, why, iv. 258. 
Eurus inter tropicos continud flans, 
iii. 226. 
in maribus Europe, 1. 
in Europa desiccans et acer, cur, 


iii. 227. 

cum motu aéris concurrit, iil. 
228. 

qualitates ei peculiares, iii. 237, 
238, 240. 

acris et desiccans, cur, v. 257, 
258. See East Wind, Winds. 


Euthanasia, or easy death, to be pro- 
cured by physicians, ix. 34. 
Euthumia of Epicurus, viii. 448. 
Evil, knowledge of, necessary to the 
protection of virtue, vi. 327 ; ix. 211. 
Examples, danger of servile imita- 
tion of, ix. 280. 
use of, in legislation, ix. 817- 
320 


Excise, origin of, iii. 124. 
Exclusion or rejection of natures, 
table of, viii. 207-209. 
method of, i. 79-84. 
of the air contributes to longev- 
ity, x. 168. 
Exclusiva must be at first imperfect, 
i. 83. 
Excommunication, ix. 352. 
Excrementorum historia conscriben- 
da, ii. 65. 
Excrements, smell of, why disgust- 
ing, v. 76. 
sweet odours made from, v. 77. 
proposed history of, viii. 376. 
Excrescences on trees, iv. 411, 412, 
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Excretions, repulsive odour of the, 
viii. 314. 
Exempla ex quibus jus hauriendum 
ubi lex deficit, iii. 142-146. See 
eges. 
Exemplar of good, ix. 194. 
Exercise of the body, iv. 304. 
rules for, 1b. 
benefits of, 1d. 
evils of, tb. 
women take less than men, 
therefore live longer, %. 
the different kinds of, for health, 


ix. 30. 
for schoolboys, ix. 187. 
effect of, on health, x. 97, 98, 
115. 
when to be taken, x. 129. 
Exercitatio ad spirituum freenationem 
prodest, 111. 424. 
quomodd utenda, iii. 456, 457. 
Exercitia in erudiendo interdum in- 
termittenda, ii. 49 
Exhalationes ventorum, iii. 243-246. 
Exhalations of air from the earth, 
ix. 411. 
Existence and non-existence, inquiry 
concerning, ix. 476. 
Exossation of fruits, by destroying 
the pith of the stem, iv. 397; v. 


Exoteric method of discourse, ix. 
Expansio sive coitio materia, i. 462, 
478, 495. 
per ignem, iv. 113. 
pneumaticorum, iv. 49-51. 
materi, vii. 237-289, 245-249. 
vaporis aqua, vii. 257-261. 
vaporis olei, vii. 261. 
spirits vini, vii. 262-264. 
Expansion of pneumatic bodies, x. 
198-201, 261. 
Expectation, the figure of checking 
expectation in rhetoric, vi. 46; viil. 


Experience, knowledge of men’s dis- 
positions to be gained by, vi. 
34. 


two sources of, accident and ex- 
periment, vili. 115. 

learned, or the Hunt of Pan, ix. 
72-83. 

Experientia duplex, per casus, per 

experimenta, i. 289. 

libera, vii. 91. 

literata, vi. 268; vii. 78, 229. 

modos experimentandi tractat, 
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Experientia — continued. 
ii. 872-885. Vide Experimen- 
tum. 
Experimenta, modi experimentandi, 

ii. 372-3885. . 

per variationem, ii. 872-375. 

productionem, ii. 3875, 376. 

translationem, ii. 377-380. 

inversionem, ii. 380, 381. 

compulsionem, ii. 381, 382. 

applicationem, ii. 382, 388. 

copulationem, ii. 383. 

sortes, ii. 3838-385. 

et lucifera et fructifera experi- 
menta petenda, i. 204, 826; 
ii. 385. 

in historia naturali, i. 224. 

quomodod recordanda, ii. 57, 58. 

in rebus vulgarissimis, cur non 
rejicienda, i. 324-826. 

in rebus curiosis et inutilibus, 
cur, i. 326. 

experimentorum subtilitas, i. 

1 


historia, vii. 235. 
Experimental history, viii. 410. 
Experiments must be preceded by 

hypothesis, ii. 84, 85. 
fructifera or lucifera, iv. 891. 
no true knowledge without, v. 
63. 
necessary in natural philosophy 
and physic, vi. 177. 
due office of, viii. 44, 49. 
ordinary mode of conducting 
faulty, viii. 100. 
in things familiar and mean, 
why introduced, viii. 150, 151. 
in matters purely speculative, 
why, viii. 152. 
proper mode of recording, viii. 
868, 369. 
endowments needed for carry- 
ing out, viii. 401. 
past, the test of astrology, viii. 
496. 
calendar required of those of 
more general use, viil. 517. 
method of, proceeds either by 
variation of, ix. 72-74. 
production of, by repetition 
or by extension, ix. 75, 
76. 
translation of, which is of 
three kinds, ix. 76-79. 

inversion of, ix. 79. 

compulsion of, ix. 80. 

application of, ix. 81. 
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Experiments — continued. 
coupling of, 7. 
chances of, ix, 82, 83. 
of light more to be sought than 
those of fruit, ix. 83. 
Exporrectio materis in corporibus 
iisdem tangibilibus, iv. 33-36. 
integris et conminutis, iv. 42. 
crudis et distillatis, 2b. 
pneumaticis, iv. 46. 
Eye, the evil, v. 185, 136. 
cannot pass one kenning with- 
out further sailing, vi. 52. 
arts of pleasure belonging to the, 
vi. 253. 
Eyelashes for the safety of the sight, 
viii. 509, 510. 


‘ 


F. 


Faber fortune propria, iii. 88, 89. 
Fables, use of, by the ancient poets, 
vi. 206. 
valuable observations expressed 
by the ancients in, vi. 359. 
used by the ancients more than 
the moderns, why, ix. 266. 

Fabricius, David, Kepler's letter t, 
vii. 281. 

Fabularum origo, iii. 86. 

Face in the moon's orb, dialogue of 
Plutarch respecting, x. 389. 

Facies, in faciebus hominum magna 

varietas, ii. 323. 
in orbe luna, v. 337. 

Facilitas, antitheta de ea, ii. 480. 

Facility, antitheses for and against, 
ix. 171. 

Facultates anime, domicilia eorum 
in propriis partibus corporis, ii. 
318, 319, 349. 

Faculties of the mind, seats and dom- 

iciles of, vi. 240. 
Plato’s opinion on the, id. 
Fex coeli, vii. 332. 
Fainting - fits, use of perfumes in, v. 


to recover trom, x. 151. 
Faith, vi. 393, 394. 

service rendered by philosophy 
to, vi. 143. 

a main branch of divinity, vi. 
409. 

nature of, id. 

its mysteries not to be deduced 
from reason, viii. 478. 

religious, ix. 346. 
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Falinus a magno Rege legatus ad 
Greecos, ii. 164. 
Fall of angels, vi. 27; ix. 228. 
of man, i. 114; vi. 92, 188, 421; 


viii. 350, 440, 447; ix. 60. 


Vide Lapsus hominis. 
Fallacies sophistical, ix. 96. 
of interpretation, ix. 97. 
of false appearances or idols, ix. 
98-102. . 
Falling bodies, Bacon's ignorance re- 
specting, vi. 487. 
speed of, not in proportion to 
weight, i. 481; ix. 74. See 
Gravity. 
False appearances arising from the 
eneral nature of the mind, vi. 
76. 
from individual nature and cus- 
tom, vi. 278. 
from words, vi. 279. 
cautions against, deficient, vi. 
280. 
Falsehood, the worst disease of learn- 
ing, vi. 121. 
and truth, contrary effects ‘of 
litigious arguments upon, Vi. 


Fame, Ariosto’s Jiction regarding, vi. 
194 


Solomon’s judgment respecting, 
vi. 195. 


not the true motive of virtue, ix.. 


149. 
good, the only possession a dead 
man has, viii. 429. 

Family feuds, ix. 240, 244. 

Famuli nobilium apud Anglos, boni 
mnilites, iii. 125. 

Fantastical learning, a distemper, 
vi. 117, 125. 

Fascinatio, vis imaginationis in 
corpus alterius, unde, ii. 350- 
352. 

Fascination is ever by the eye, v. 

136. 

defined, vi. 256. 

the power and act of imagina- 
tion intensive upon the body 
of another, ix. 53, 54. 

Fastings, religious meaning of, ix. 
21 


Fat, to turn flesh into, iv. 460. 

Fates, the, Pan's sisters, why, viii. 
448. 

Faustze Constantini Magni uxoris 
nex, iii. 472. 

Fear of death, ix. 206. 
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Feast of the family, an institution of 
the New Atlantis, described, v. 
385-390. 

Feathers and hairs of divers colours, 

how to produce, iv. 216. 
the young put off the old, v. 24. 

Felicitas, an In virtute an in volup- 
tate posita, iii. 15, 16. 

Felicity of the Stoics, ix. 148. 

wherein to be placed, ix. 199- 
201, 205. 

Felis tas, inter sextum annum et 
decimum, ili. 357. 

Fermentationes liquorum, iv. 57. 

Fermentations of liquors, x. 205. 
theory of, i. 504. 

Fernelius, vii. 21. 

Feuillans, the order of, i. 582; iv. 

187; viii. 344. 

Fibrous and viscous bodies, distinc- 
tion between, v. 86. 

Ficinus, his notion of transfusion of 

blood, x. 137. 
on David and Abishag, x. 139. 

Fictions of law, ix. 339, 340. 

Fides de mysteriis divinis, iii. 175. 
cessabit in statu gloria, iii. 176. 
quatenus usum rationis per- 

mittit, iii. 178. | 

Fig, milk of, an invisible ink, iv. 443. 

Filios, methodus ad, ii. 429. 

Filum Labyrinthi, v. 177-180; vi. 

416-420; vii. 149-170. 

inauratum, i. 472. 

bombycinun,, i. 316. 

medicinale, iv. 196. 

Final causes, Bacon's doctrine of, i. 

111-113. 

inquiry has been misplaced, 
search made in physic in- 
stead of metaphysic, viii. 508. 

thus hindering the discovery of 
physical causes, viii. 508, 509. 

like Remoras, stopping the ship 
of discovery, vili. 509. 

God, the fountain of, omitted by 
Aristotle, viii. 510. 

Democritus wasted no time on, 
ib. 

inquisition of, is barren, and like 
a virgin consecrated to God 
produces nothing, viii. 512. 

inquiry into, a part of metaphys- 
ic, vi. 223. 

not to be confounded with phys- 
ical causes, vi. 224. 

‘Finalis causa, ii. 294-297. 
in physicis causarum physica- 
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Finalis causa — continued. 
rum inquisitionem expulit, ii. 
294-297. 
inquisitio earum sterilis, ii. 298. 
Finibus imperii proferendis, doctrina 
de, iii. 119-135. 
Finis regit modum, ii. 48. 
Fine an feet, analogy of, viii. 233, 
34. 
Fipple of the recorder, iv. 234, 251. 
Fire, the popular notion of, useless, 
viii. 212. 
expansions and condensations 
i x. 261, 262. 
of the stars, x. 452. 
doctrine of Patricius, x. 453. See 
Heat, Flame. 
Fire-arms, cause of motion in, x. 
310-312. 


- theory of the expansive power 
of gunpowder, x. 311. 
First matter of the schoolmen, ix. 
72. 
Firwood, levity of, x. 186, 188. 
Fishes gpreater than beasts, why, v. 


whether sea fish can be accus- 
tomed to fresh water, v. 8. 
Fixed stars, their position, x. 423, 


Flabelle, iii. 291. 
Flame, experiments relating to, iv. 
178, 179; v. 62. 
lighted candle surrounded b 
urning spirits of wine, iv. 178. 
celestial bodies are true flames, 
iv. 179. 
arrow charred in, 4. 
the continuance of, iv. 337-342. 
experiments with spirits of 
wine, iv. 337, 338. 
with wax, &c., iv. 338. 
with wicks of different ma- 
terials, iv. 339. 
with square turreted lamp, 
fi iv. 3 0. 341. a 
ve requisites for a lasting flame, 
ty. 340-342, 


right material of wick, iv. 
840 


right condition of that ma- 
terial, 2b. 
easy drawing of nourish- 
ment, 20. 
closeness of air, iv. 341. 
warmness of the air, 2. 
transitory nature of, viii. 266, 
267. 
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Flame — continued. 
some more pellucid than others, 
x. 448 


when feculent, unequal, x. 448. 

differs from spirit, in that to 
spirit moderate coolness is 
essential, x. 143. 

extinguished by compression, #. 

whether lighted air, x. 161. 

differs from living spirit, x. 175, 

when compressed, more furious, 
x. 259. 

rarer than air or spirit, x. 198. 

its relation to fume, x. 200 

nature of, x. 263. 

why pyramidal, x. 453. 

celestial different from natural, 
how, #. See Fire, Heat, 
Spirit. 

Flamms, natura ejus transitoria, i. 


bicoloris flamms experimentum, 
i. 451. 
duo genera flammarum, iii. 411. 
cum spiritu comparata, iii. 470, 
476, 488 
utrum sit aér accensus, iii. 488. 
rarior aére aut spiritu, iv. 48. 
compressa nimium extinguitur, 
iii. 470. 
simpliciter compressa magis fu- 
rit, iv. 111. 
natura ejus, iv. 115. 
diaphaneitas flammarum, vii. 
328. 
experimentum de flammis, 1. 
feculenta insequalis, vii. 331. 
pyramidalis, vii. 336. - 
tres, flamme regiones, vii. 345- 
347. 
heterogenea ab aére, vii. 345. 
naturam habet coitivam in glo- 
bos, vii. 348. 
sidera veras flammas esse, #b. 
Flamy nature, three regions and 
stages of it, x. 463-466. 
heterogeneous from air, x. 464. 
what theories denied, x. 467. 
apt to unite into globes, 1. 
Flattery, nature of, vi. 326. 
practice of by learned men dis- 
creditable, vi. 115. 
antitheses for and against, ix. 
Flatus animalium, iii. 292. 
Flesh of some animals not edible, 
why, v. 96. 
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Flesh — continued. 
of horse eaten by some nations, 


of the young of birds of pre 
edible, v. 87. py 
of man, why not eaten, id. 
eaten by witches, why, #. 
Florentine experiment, i. 480. 
Flowers, coloration of, iv. 393-395. 
white, mostly inodorate, iv. 393. 
coloured odorous, why, iv. 394. 
of seedlings depend on soil, iv. 
De 
See Garden, Colour. 
Fludd, his book “‘Utriusque Cosmt,”’ 
ii. 233, 356. 
Fluidity, the nature of, viii. 225. 
Fluor etheris continuus, vii. 309. 
Fluxus et refluxus maris, i. 433, 437- 
441; v. 247-267. 
refertur vulgd ad motus lune, v. 


motus maria quinque, 3. 
est, vel motus sublationis et de- 
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ibility of, v. 109. 


Flying, by men 
’ ’ 367; 


Folitanorum ordo, i. 582; ili. 
iv. 187. 
Folles, iii. 291; vii. 255. 
Folly, a little causes a good reputa- 
tion to stink, ix. 246. 
apotheosis of, x. 432. 
Fomenta corporis ex corporibus vi- 
vis, iii. 467. 
a Davide usitata, 2. 
a Barbarossa, 2. 

Fomites ventorum, iii. 265, 266. 

Fons emanationis, i. 74. 
fontium origo ex condensatione, 

iv. 100. 
Food of man, proposed history of, 
viii. 377. 
kinds of, used in the New Atlan- 
tis, v. 403, 404. 

Fool, contend not with a, ix. 240, 241. 
utters all his mind, ix. 250, 251. 
turneth to deceit, ix. 262. 

Forcing fruit by artificial heat, i. 

430; v. 94; vili. 247, 248. 


missionis aquarum, vel Foreign roots, how to convey, iv. 437. 


motuum progressus, v. Form, in what sense used 


249. 

non est motus sublationis et 
demissionis qualis inveni- 
tur in aqua bullienti, cur, 
vy. 250. 

est motus progressivus, v. 
253 


putei nonnulli consensum habent 
cum fluxu et refluxu maris, v. 
251. 
consensus eorum cum motibus 
lune, v. 253, 254. 
motus imaris sexhorarius 
cum motibus lun con- 
sensum nullum habet, v. 
254. 
est ejusdem generis cum 
motu diurno, v. 255. 
qui non proprié ccelestis sed 
plané cosmicus, v. 256. 
an aque feruntur regulariter et 
naturaliter ab oriente in 
occidentem, v. 258-262. 
tribus exemplis probatum, 
v. 260-262. 
reciprocatio sexhoraria sestuum 
quomodo fiat, v. 264, 265. 
inquisitio facienda de magnitu- 
inibus et temporibus fluxu- 
um ad diversa littora, v. 266. 
utrum aqua tumescit, iv. 60. 
See Tides, Sea. 


Bacon, 
i. 71-79. 


investigation of, the principal ob- 
Jeet Ue fhe 1 onian Tebuction, 
1. 76, 77. 

practical criterium of, i. 78. 

only to ber arrived at by negatives, 
i. 79, 80. 

an extraneous part of his philoso- 
phy, i. 87. 

omitted in some treatises, i. 89. 

in Valerius Terminus called “‘ The 
Sreeing a direction,” i. 90; 
vi. 11. 

practical object of the doctrine, i. 
91, 92. 


investigation of, what, i. 116. 

rational soul not the substantial 
orm of man, ii. 288. 

of corporerty, iv. 19. 
e worthiest knowledge to be 
sought, the hardest to be found 
out, vi. 59. 

invention of forms, the true ob- 
ject of knowledge, vi. 219. 

what meant by, viii. 168, 177, 
205. 

does not give existence, viii. 
168. 

discovery of, why important, viii. 


doctrine of, explained, viii. 169- 
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Form — continued. 
investigation of, instanced in the 
case of heat, viii. 179-218. 
whether discoverable, viii. 504. 
how related to Plato’s doctrine 
of ideas, 2. 
of substance, not to be sought 
till the simpler natures have 
been investigated, viii. 505. 
of the first class, viii. 506. 
whosoever knows any form, 
knows also the utmost possi- 
bility of superinducing that 
nature, vill. 508. 
exists more than either matter 
or action, why, x. 351. 
angels regarded by the school- 
men as forms not immersed in 
matter, v. 297. 
whether native and naked, or 
apparelled and clothed, x. 354. 
four opinions concerning, 2 
of death, provisional rules con- 
cerning, x. 156-176. 
Forma materie, utrum nativa et 
nuda, an superfusa et induta, 
v. 800. 
quatuor opinantium sects, 2. 
Forms: rerum essentiales seu vers 
differentia, ii. 288-294. 
inventio earam pars dignissima 
scienti, ii. 288. 
doctrina Platonis, 2. 
prime classis, ii. 289, 290, 293. 
qui formam novit, novit etiam 
ultimam possibilitatem super- 
inducendi naturam illam in 
omnigenam materiem, ii. 293. 
forma albedinis, ii. 290. 
inventio habetur pro desperata, 
i. 342. 
nominis explanatio, i. 343. 
doctrina formarum, i. 842-346, 
384. 
inquisitio formarum metaphys- 
ica, i. 353. 
exemplum inquisitionis de forma 
calidi, i. 355-399. 
antitheta de formis, ii. 465, 466. 
magis existere videantur quam 
aut materia aut actio, v. 296. 
nature formarum quomodo 
querende, vi. 376. 
Formal causes, inquiry into, a part 
of metaphysic, vi. 58, 219. 
Formalis causa, ii. 288-293. 
Formerey, lady of, a legendary tale, 
ili. 325. 
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Formicss more'empirici congerunt, 
vii. 92, 187. 

Formicarium artium, liber Rabele- 
sius, ii. 409, 410. 

Formule, vi. 302. 

minores in rhetorica, ii. 490. 

Fornication, the spirit of, his form 
and appearance, v. 392. 

Fortitude, antitheses for and against, 

ix. 167. ; 
in misfortunes, ix. 144, 145. 
Fortitudo, antitheta de ea, ii. 476. 
Fortuna, antitheta de, ii. 470. 
Fortunz comparands labor non 
minor quam virtutis, iii. 90. 
doctrina de fortuna, iii. 91-119. 
preecepta summaria. 
1. De notitia aliorum, iii. 
91-98. 
2. De notitiaé sui, iii. 98. 
( Vide Notitia.) 
3. De ostentatione virtu- 
tum, iii. 101-103. 
4. De occultatione defectu- 
um, iii. 104, 105. 
5. De dissimulatione polit- 
ica, iii. 106, 107. 
6. De ingenii versatilitate, 
iii. 107, 108. 
preecepta sparsa circa architec- 
turam fortuna, iii, 108- 
114. 

. Scire que veré condu- 
cunt ad fortunam pro- 
movendam, iii. 109. 

2. Nimis ardua non petere, 

iii, 111. 
3. Occasioneim provocare, 


| 


> 


Nihil suscipere in quo ne- 
cessé sit plurimum tem- 
oris suscipere, iii. 112. 
5. Naturam imitari, que ni- 
hil frustra facit, ui. 112, 
113. 
6. Portam ad redeundum 
servare, iii. 113. 
7. Etamicitias et inimicitias 
moderari, iii. 118, 114. 
Fortune, attainment of, knowledge 
of others necessary to, vi. 363. 
knowledge of ourselves neces- 
sary to, vi. 370. 
precepts tor, vi. 363-387. 
wealth and means necessary to, 
vi. 381. 
sound information necessary to, 
vi. 368. 
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Fortune — continued. 
impolicy of disregarding, vi. 
361. 


an organ of virtue and merit, vi. 


great politicians attribute their 
successes to, vi. 361. 

method to be observed in the 
pursuit of, vi. 381. 

easily acquired by some, vi. 384. 

not to be too much wooed, vi. 
386, 387. 

true foundation of, vi. 387. 

her gifts asign of the divine 
favour, ix. 150. 

antitheses for and against, ix. 


a wise man fashions for himself, 
ix. 268. 
Fountains of equity, ix. 311. 
Fox and cat, the fable of, ix. 154. 
Fracastorius, his remedy for apo- 
plexy; vii 75, 118; x. 212, 


his Homocentrica, vii. 274. 
inventum ejus ad excitandos 
apoplecticos, iv. 64. 
Fragility of bodies, what, v. 83. 
Fraud begins by winning credit in 
small things, 1x. 274. 
Freeing of a direction, what, i. 116. 
See Direction. 
Freezing artificially, ix. 77, 78. 
Frenchmen and Englishmen, their 
different constitutions, v. 52. 
Friar Bacon, story of him at Oxford, 
v. 


Fricatio corporis, iii. 456, 466. 
Friction of the body, use of com- 
mended, x. 128. 
true significance of 
heat by, perceived by Bacon, 1. 
388, 389. 
of ihe skin, advantage of it, v. 


Friends, choice of, vi. 371. 
the thieves of time, ix. 235. 
different, required by different 
natures, ix. 280. 
Friendship, laws of, vi. 328. 
caution required in embarking 
in, vi. 383. 
antitheses for and against, ix. 
77. 
make none with an angry man, 
ix. 259. 
reconciliation of differences, ix. 


uction of 
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Friendship — continued. 
open rebuke better than secret 
love, 1x. 261. ; 
immoderate praise by friends, ix. 
264, 265. 
Frigus, terra primum frigidum, vii. 
325. 


dilatationes corporum per remis- 
sionem frigoris, iv. 75. 

opificia ejus in operibus humanis, 
i. 522-526. 

artificiale nondum inventun, i. 


succedanea frigoris, i. 524. 
potentiale, contractiones corpo- 
rum per, iv. 105, 106. 
nitri, iv. 106. See Cold. 
Frogs, ZEsop’s fable of, ix. 142. 
Frost, the effects of, x. 250. 
Frostbite cured by application of 
snow, Vv. 53. 
Fruition, or pleasure, ix. 205, 
Fruits and plants, curiosities about, 
iv. 397. 
apple grafted on a colewort stalk 
will produce fruit without 
core, v. 93. 
so 3 scion grafted wrong end up, 


made more sweet by time, liq- 
ors more sour, why, v. 98. 
to preserve grapes, iv. 549. See 
arden. . 
to force, i. 480; v. 94; viii. 247, 
248 


to retard, ii. 383; ix. 81. 
Fuel, how to make it burn slowly, 
v. 48. 
Fulgosius, quoted, iii. 320. 
Fultyo, quid, iv. 104. 
Fulmen, an imitabile, vii. 93, 135. 
Fulminating mercury and gold, ix. 
460; x. 234. 
Fulminationes metallorum, iv. 85. 
Fumes, secondary and primary, den- 
sity of, x. 196. 
Fumi, densitas eorum, iv. 47. 
ost-fumi pre-fumis rariores, i. 
Fumigation, for cooling, x. 125. 
every morning commended, x. 
127. 


G. 
Galaxia, stellarum, vii. 333, 340. 


Galen, his opinion on medicinal 
milk, iv. 388. 
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Galen — continued. 
vir angustissimi animi, vii. 20. 
Paracelso tamen preponendus, 
vii. 22. 
Galileus, his theory of the tides, v. 


55. 
Galileo, tone of his writings compared 

with that of Bacon, i. 123. 

his answer to Bacon's treatise De 
Fluzxu, i. 183. 

his relation to Bacon, ii. 15, 19. 

Bacon’s antictpations from, i. 
457; vi. 444. 

his theory of tides, i. 476, 484; v. 

2 


his judgment of William Gilbert, 
ii, 140 


his letter to Gallanzoni, ii. 401. 
date of publication of his discov- 
ertes, Vii. 270. 
his view the true one, vii. 275. 
discoveries mentioned by Bacon, 
vii. 279. 
his system of a central sun, x. 
415. 
on the Milky Way, x. 457. 
his catalogue of the stars, x. 
458. 
solem secundi mobilis centrum 
constituit, vii. 295. 
De Galaxia, vii. 340. 
enumeratio stellarum, vii. 341. 
See Bacon, Earth. 
Galletyle, compound of, with glass 
proposed, vii. 391, 392. 
Galliard time, iv. 231. 
Gallus, puerorum instrumentum, 


vii. 196. 
Garden. Plants, differ from inani- 

mate bodies, how, iv. 
429, 430. 

in their spirits, iv. 429. 

in their figuration, iv. 430. 

in having power of alimen- 
tation, 2. 

period of life, 25. 

power of propagation, %. 

m other minor differences, 


coral and vitriol partake of 
both natures, 1. 
differ from moulds in three points, 
iv. 431. 
differ from living creatures, iv. 
431-433. 
in having no cell or seat 
where their principal spir- 
its reside, iv. 431. 


Garden — continuéd. 


their spirits have less flame, 
in being fixed to the earth, 
t 


in being.without local mo- 
tion, 2. 

in their organs of nutrition, 
iv. 432. 

seminal parts, 2. 

less exact figures, 1). 

less complex, 1. 

without sense, tb. 

without voluntary motion, 


fruit-trees cultivation of, iv. 362- 
78. 


in planting, lay stones round 
the bottom, iv. 363. 
should not be shaken till 
rooted, 26. 
to make tall, cut the boughs; 
to make broad, the top, #. 
striking by layers, iv. 364. 
boring a hole through the 
heart to make a n 
tree bear, iv. 365. 
cleaving the roots, 1. 
advantage of a south wall, 


pulling off leaves, 3. 

stem and root require sun, i. 

lower boughs bear finest 
fruit, iv. 366, 442. 

French mode of training 
vines better than the 
Italian, iv. 366. 

grafting on old stock best, 
why, 2. 

digging round the root good, 
not for vines only, 2. 

cutting down the top in 
winter strengthens the 
root, iv. 367. 

laying panicum to the root, 


change of soil, iv. 367, 368. 

slicing the bark when hide- 
bound, iv. 368. 

shade to some plants, as 
strawberries, 1b. 

setting wheat instead of 
sowing, 1d. 

coat with dung in autumn, 
and the fruit will ripen ia 
spring, iv. 369. 

anoint the bud of the vine 
with nitre, 1. 
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Garden, fruit-trees — continued. Garden — continued. 


plant the seeds in a squill, %. 

prick the ripening fruit, iv. 
869, 370, 

pull off part of the blossom, 
iv. 370. 

water with warm water, iv. 
371. 

grafting, iv. 371, 372. 

transplanting, iv. 372. 

top your fig-trees, 2. 

bore mulberries, and insert 
wedges of some hot wood, 
iv. 872, 373, 374. 

manure with salt, wine lees, 
or blood, iv. 373. 

transplant seedlings, #. 

terebration of trunk im- 
proves fruit, why, iv. 374. 

as also does tapping the sap, 
iv. 375. 

dulcoration with swine’s 
dung, 1. 

the later sprout better than 
the first, 3. 

grafting on a stock of an 
inferior kind, ve 376. h 

covering growing fruit wit 
earth, ‘a 

rules for planting deep or 
shallow, iv. 376, 377. 

trees grow best in a wood, 
fruit-trees in corners, 
why, iv. 377. 

cutting off the leaves will 
increase bulbs, 1b. 

how to enlarge the leaves 
of trees, iv. 378. 

barrenness of trees, causes 
of, 1b. 


compound fruits and flowers, to 


make, iv. 379, 380. 
splicing two different 

boughs, iv. 379. 
planting seeds together, iv. 


natural union, 2. 


sympathies and antipathies of 


plants, iv. 380-388. 

theory of, iv. 880. 

those which draw much 
nourishment hurt all near 
them, iv. 381. 

where plants draw different 
juices, the one set by the 
other helpeth, 2. 

thus colewort an enemy to 
all plants, 25. 


but the fig improves rue, iv. 
382 


garlic the rose, #5. 

corn - flowers grow only 
among corn, w. 

experiments in kind pro- 
posed, iv. 383. 

certain plants kill one an- 

none lv. 234 
e sympat etween cer- 
tain plants and the heav- 
enly bodies, explained, 


ib. 
juggler’s trick with the 
) beard of an oat, iv. 385. 
moisture on the sundew, iv. 
386. 
origin of honeydews, iv. 
387 


manna found on what plants, 


honey, whether connected 
with dew, 76. 

woodseare or cuckoospit, tb. 

mildew, whether on corn 
only, #0. 

experiment to test the at- 
traction of water for 
plants, iv. 388. 


to make fruits and herbs medi- 


cinable, iv. 388-390. 
infusions inserted into the 
bark or root are but fan- 
cies, iv. 388. 
all alteration must be in- 
troduced through the sap, 


instances of the effect of 
diet, +d. 
four means of alteration, iv. 
389, 390. 
infusion into the root, 
iv. 389. 
into the trunk, iv. 390. 
steeping the seeds, 2. 
watering with the in- 
fusion, i. 


curiosities of gardening, iv. 391- 
398. 


several fruits on one tree, 
iv. 891. 

fruits of diverse shapes, iv. 
892. 

inscriptions in fruit or trees, 


flowers planted in trees, iv. 
393. 
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Garden — continued. 


shrubs clipped and moulded, 


coloration of flowers, iv. 
393-396. 
of berries, iv. 394. 
- of fruits, iv. 394, 395. 
of leaves, iv. 396. 
of roots, 2. 
to make flowers double, 2. 
to make fruits without core 
or stone, iv. 397; v. 93. 
citron grafted on a quince 
will be without seeds, iv. 
397. 
degeneration of fruits, iv. 398, 
four causes of, iv. 398. 
fruits commonly set upon a 
root or slip, when sown 
degenerate, 26. 
seeds kept too long, iv. 398, 


basil in sun turns to wild 
thyme, iv. 399. 
oak boughs buried produce 
wild vines, 1. 
from the stub of cut timber, 
a tree of another kind 
grows, tb. 
change of nature in grain, 2. 
transmutation of plants, iv. 400- 
03. 
change of species possible, 
iv. 400, 401. 
by nourishment and locality 
contrary to the nature of 
the plant, iv. 401. 
by mixture of seeds, iv. 401, 
402. 
by planting in a confection 
of vegetable mould, iv. 402. 
by planting in earth which 
puts forth herbs of itself, 


by making the herb grow 
contrary to its nature, iv. 
403. 
by making it grow out of 
the sun or open air, 26. 
procerity of trees, iv. 403, 404. 
in woods, from desire to get 
sun, iv. 403. 
of firs and pine, from their 
natural heat, iv. 404 
dwarfing of trees, 2. 
by spreading canvas over- 
head, 16. 
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Garden — continued. 


by slips of those raised com- 
monly from seed, 7b. 
creeping plants, their nature, 2. 
rudimentary plants, iv. 404, 405. 
moss, iv. 405-407. 
mushrooms, iv. 407, 408. 
ivy ona stag’s horn, iv. 408. 
toadstool, 20. 
funguses, iv. 409. 
misletoe, iv. 410. - 
experiments to prevent a 
lant from putting forth 
oughg, iv. 411. 
excrescences of plants, iv. 411, 
412, 442. 
prickles, iv. 411. 
down on the leaf, iv. 412. 
oak-apples, 1. 
" moss on the dog-rose, iv. 
418. 
plants produced without seed 
sown, iv. 413-415. 
in earth taken from some 
depth, iv. 413. 
on gravelled alleys, ib. 
in water, without a root, iy. 
414. 
so in the sea, 1b. 
from snow, 2. 
out of stone, 25. 
in mines, iv. 415. 
in sea sand seldom, 2. 
some live without nutri- 
ment for a time, 2. 
foreign plants, iv. 415, 416. 
introduced into Italy from 
India, iv. 415. 
will observe their own sea- 
sons, iv. 416. 
a means of getting early 
grain crops, 10. 
seasons of plants, iv. 416-419. 
those that ripen latest blos- 
som soonest, iv. 417. 
some fruit twice a year, why, 


in Muscovia, iv. 418. 
in hot countries, 2d. 
of annual plants, ib. 
longevity of plants, iv. 419, 420. 
‘ which last the longest, iv. 


419. 
means of prolonging life of, 
iv. 420. 
diversities of vegetation, iv. 
421-424. 


trees observe no order in 
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Garden — continued. 
putting forth their branch- 
es, iv. 421. 
divers herbs do, why, #8. 
the figures and numbers of 
flower-petals, iv. 422. 
differences in time of blos- 
soming, iv. 423. 
plants deciduous or ever- 
green, 70. ; 
bearing or not bearing flow- 
er and seed, iy. 424. 
standard or trailing, 2. 
See Fruits, Germination, 
Grafting, Tree. 
Garlic, to prepare, vii. 424. 
Garrulity, ix. 231, 232, 250. 
Gaudia magna vitam abbreviant, iii. 
425. 
ingentia exanimant, iii. 471. 
Gelu, effectus ejus, iv. 102. Vide 
Frigus. 
Gemma Martia, adagium de, ii. 449. 
crystallinse gemm~e pro cordiali- 
bus sumenda, iii. 403. 
historia gemmarum conscriben- 
da, ii. 63. 
gemme succi rupium, iv. 57. 
Gems, proposed history of, viii. 875. 
the juices of rocks, x. 206. 
Generales Venti, ili. 217, 226-229. 
Vide Venti. 
Generatio, doctrine Telesii, v. 318. 
sive vivificatio quid, iii. 485; 
vii. 289. 
et corruptio ex obliqua via solis 
ort, v. 322. 
accidentalis ventorum, iii. 218, 
251. 
generationis hominum historia 
conscribenda, ii. 65. 
generationum histories partes 
quinque, ii. 50. 
Generation of some animals is at 
certain seasons, of others at 
all times, v. 36. 
causes which regulate this, 1. 
some creatures produce one at a 
birth, some many, why, v. 38. 
of two kinds, by copulation, by 
putrefaction, v. 115. 
their causes distinct, v. 115, 116. 
opinion of the heathen, that per- 
fect creatures were engen- 
dered of concretion, is absurd, 
v. 116. 
the pleasure of, greater than 
that of food, ix. 202; iv. 469. 
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Generation — continued. 
doctrines of Telesius respecting, 
x. 869-871, 376. 
of man, proposed history of, viii. 
77. 


history of, viii. 358, 417. 
divided into five parts, viii. 361. 
Genesis, no system of natural philos- 
ophy can be based on, viii. 94. 

capitulus primus, i. 269. 

Genius superior hominis, ii. 351. 
invocatio geniorum, ii. 139. 
Gentlemen, too many in a state make 
the commons base, ix. 302, 303. 

Geographia Antiquorum, vii. 65. 
Geography, natural history of, need- 
ed, viii. 374, 375. 
similarities of geographical con- 
figuration, 7. 418; viii. 235. 
Geometry, vi. 226. 
Bacon's ignorance of, vi. 487. 
a branch of mathematic, viii. 519. 
Georgica Virgilii, iii. 10. 
animi humani, 2. 
Georgics of Virgil, ix. 198, 194. 
of the mind, ix. 229. 
German Ocean, tides of the, x. 331- 
Germination, iv. 354-362. 
heat generated by, i. 356. 
to accelerate, iv. 354-360. 
by making a hot-bed, iv. 354. 
steeping seeds of wheat, iv. 


watering with muck water, 
iv. 356. 

manuring, 7b. 

south aspect and artificial 
heat, iv. 357. 

digging round the root, 2. 

planting in water, iv. 358, 
359. 

housing in the colder sea- 
son, iv. 359, 360. 

to retard, iv. 360-362. 

cut off the tops of roses af- 
ter blowing, iv. 360. 

pull off the buds, 1. 

pruning top boughs 
spring, iv. 361. 

baring the root at Christ- 


in 


mas, 1b. 
transplanting in spring, #. 
grafting in May instead of 
July, @. 


tying round with pack- 
thread, iv. 362. 
planting in shade, 1. 


ry 
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Germination — continued 
late-coming fruit cannot be 
forced by grafting on an 
early stock, %. See Ac- 
celeration, Garden. 
Gestation and growth, periods of, 
v. 87. 
Gestures, use of, to express ideas, 
vi. 283. 
Periander’s use of, vi. 284. 
transitory hieroglyphics, vi. 284; 
ix. 110. 
communication by, ix. 109. 
Gestus, hieroglyphica transitoria, ii. 
412 


Ghetaldus, his ‘Archimedes promo- 
tus,”’ iy. 10. 
his table of specific gravities, ib. 
his method of discovering them, 
iv. 11-14. 
Gideon’s Fleece, iv. 287. 
Gigantum Ossa in vetustis sepulcris 
reperta, iii. 393. 
Gilbert, William, Galileo’s judgment 
of, ii. 140. 
his Physiologia Nova, iii. 196, 197. 
Bacon’s interest in his discoveries, 
vi. 444, 
narrowness of his philosophy, 
viii. 93. 
revived the doctrines of Philo- 
laus, viii. 504. 
ascribes too much to magnetism, 
ix. 469. 
on the verticity towards north 
and south latent in all bodies, 
x. 335. 
his opinion of many worlds 
among the stars, x. 389. 
his astronomical theory, x. 420. 
' on the substance of the celestial 
bodies, x. 448. 


invention of selenography,x. 449. 


on gravity, x. 451. 

de magnete, ii. 191, 232; vii. 75, 
118, 119. 

an terra sit magnes, v. 263. 

philosophiam ex magnete elicuit, 
ii. 140, 191, 232. 

philogophus empiricus, i. 268. 
hilolat dogmata secutus, ii. 287. 

ipse factus magnes, iii. 300. 

e verticitate in omnibus rebus 
latente versus Austrum et 
Boream, v. 263. 

doctrina de pluribus mundis 
inter stellas, v. 337. 
de soliditate ccelestium, vii. 330. 
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Gilbert, William — continued. 
selenographiam animo agitabat, 
vii. 332. 
de vacuo, vii. 328, 348. 
doctrine ejus astronomicey, vii. 


, 306. 
Gilt Wire, Dr. Woolaston’s method of 
making, i. 472. 

Ginny, iv. 351. 
epper, v. 129. 

Giordano Bruno's defiance to the 

judge condemning hin, ii. 313. 
Glaciales masse circa Canadam, i. 
476, 477. 
moles, iii. 258. 
Glass, Venice glass, v. 43. 
sand near Mount Carmel used 
in making, v. 49. 
reflexion from, likened to the 
imagery of the mind, vi. 61. 
improvements of, suggested, vii. 
91, 392. 
proposed history of, viii. 380. 
Glass-egg, experiment with, viii. 
294, 295, 333, 334. 
Glasto, Britones antiqui corpus pinge- 
bant, iii. 432. 

Globe, nothing in the globe of mat- 
ter which has not its parallel 
in the crystal globe of the un- 
derstanding, ix. 270. 

intellectual, viii. 117. 
Globes of cosmographers, vi. 44. 

Globi intellectualis descriptio, vii. 

269-343. 

Globus crystallinus sive intellectus, 

iii. 90. 
plumbel globi experimentum, i. 
9. 


Gloria Regis, quid, vii. 129. 
vana, antitheta de, ii. 474. 
Gloriosi, fortitudinem eorum sitam 
esse in spectantium oculis, ii. 111. 
Glory and honour, the spurs of vir- 
tue, ix. 149. 
of war in ancient times, ix. 309, 
310. 
Gloucester, church at, iv. 246. 
Glowworms, the nature of, v. 12, 13. 
in Italy winged, v. 13. 
Goatsfoot of Pan, what meant by, 
viii. 450, 451. 
God only, self-like, vi. 29. 
word and works of, no enmitv 
between, vi. 405. 
nature of, vi. 409. 
attributes of, #4. 
summary works of, id. 
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God — continued. Goose’s Liver, a delicacy among the 
whether the world His image, | Romans, iv. 187. 
viii. 478. Gorgons, meaning of the fable, viii. 
thrice holy, why, viii. 507. 457, 458, 461 


removed from the world by Gorhambury, Bacon’s manor of, i. 38. 
Democritus, viii. 509, 510. Goths, languages derived from them 
his prerogative alone, that when delight in aspirates, ix. 114. 
His nature is inquired of by their language, ii. 417, 418. 
the sense, exclusions shall not Gout, a remedy for, iv. 196-198. 
end in affirmations, x. 348. Government, vi. 387. 


Gods, supposed by Epicurus of hu- 
man shape, vi. 61. 
Goltre, produced by snow water, iv. 


Gold, making of, possible, iv. 314. 
making of, scarcely possible, 
why, vii. 390. 
present practice and theory 
of, erroneous, iv. 315. 
Chinese despair of, 0. 
China gold, vi. 59. 
theory of a certain Dutch- 
man respecting the mak- 
ing of, iv. 316. 
maturation of, by gentle heat 
suggested, iv. 317, 318. 
nature of, iv. 318; v. 59, 60. 
its compounds with other metals, 
vii. 394, 398. 
the form of, viii. 171. 
fulminating, ix. 460; x. 234. 
potable, a cordial, x. 77. 
* taken as the standard of weight 
for specific gravities, x. 183. 
how deposited in river beds, x. 
transmutation of other metals 
into it doubted, x. 190. 
nothing heavier than, x. 191. 
Gold-working, proposed history of, 
viii. 379. 
Gonsalvo to his soldiers, ix. 200. 
on a soldier's honour, ix. 201. 
Good, unprofitableness of discourses 
on the Highest Good, vi. 44, 


quaternion of, vi. 45. 
nature of, vi. 311. 
disputes concerning the supreme 
egree of, 20. 
public and private, vi. 313. 
public most exalted by religion, 
vi. 314. 
different kinds of, seldom united, 
vi. 847. See Bonum. 
Good and Evil, the colours of, ix. 
136-155. 
Good-nature, vi. 333. 


influence of learning on, vi. 158. 

most prosperous under learned 
statesmen, vi. 100. 

a part of civil knowledge, vi. 348. 

secret nature of, vi. 388. 

thorough knowledge of the gov- 
emed necessary, 0. 


Greee are treasons, viii. 458, 462. 
Greeci, auctoritas Grecorum cur non 


adducta a Bacono, i. 328. 
philosophia eorum in dis- 
putationes effusa, i. 277. 

setate indocta nata, i. 278. 
frugum sterilis, i. 279, 280. 
non auxit scientias, i. 280. 
impotentiam suam confessa, 
i. 281. 
dissensionibus distracta, i. 
282. 
sapientia Greecorum pueritia 
scientiz, i. 200 
varia, vii. 61. 
natio Greecorum semper in- 
genio prspropera, more 
professoria, vil. 64. 
philosophorum Graeecorum tria 
enera, vii. 67. See Greek 
hilosoph 


Grafting, iv. 361, 366, 371, 375, 378, 


397, 423, 455; v. 93. 
not to be done during south 
winds, ix. 405. 
of forest trees, viii. 343, 344. 
experiments suggested, ix. 73. 
ee Garden, Insitio. 


Grain, expansion of, in boiling, why, 


v. 95. 
grains of youth, vii. 423. 


Grammar, vi. 285. 


chief use of, in studying foreign 
and learned tongues, 2. 

twofold nature of, 26. 

accidents of words, an appendix 
to, vi. 286. 

a more profitable study than 
rhetoric, vi. 45. 

the harbinger of other sciences, 
ix. 110, 111. 
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Grammar — continued. 
antidote to the curse of the con- 
fusion of tongues, ix. 111. 
one literary, the other philo- 
sophical, id. 
the noblest office of, ix. 112. 
all accidents of words referred 
to, ix. 113. 
sounds belonging to, ix. 114. 
Grammatica, confusionis linguarum 
antidotus, ii. 414. 
omnia que verbis accidunt gu- 
bernat, ii. 417. 
alia literaria, alia philosophica, 
ii. 414. 
una de locutione, altera de scrip- 
tione, ii. 410. 
Granaries made underground in Ger- 
many and other countries, x. 
26. 
at tops of houses, why conven- 
ient, x. 27. 
Grave et leve, articuli inquisitionis 
circa, ii. 889-394. 
Gravelines, meeting of tides at, v. 
236, 237, 259; x. 382, 333, 338. 
Gravitas Materiz, iv. a -117. 
inotus gravitatis, ii. 389-394; 
vii. 236. 
Gravitatio ad terram, vi. 334. 
Gravitation of bodies, x. 398. 
Gravities, specific, how to weigh, ix. 
81 


Gravity, its relation to magnetism, i. 
435 


Bacon’s doctrines respecting, iv. 
9-25; x. 179-181. 

decrease of, below the surface of 
the earth, iv. 180. 

at A distance from the earth, 


inquiry into the nature of, ix. 
8-92. 
introduction to proposed history 
of, ix. 468. 
called by the ancients “ Natural 
Motion,” . 
backwardness of knowledge re- 
specting, 2b. See Falling Bod- 
ies. 
Great Instauration. 
Magna. 
Greater Masses, ix. 475. 
Greek Philosophy, disputation rather 
than truth its object, viii. 
102. 
arose in an age of ignorance, 
viii. 104. 


See Instauratio 
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Greek Philosophy — continued. 
barren of fruits, viii. 105. 
has not increased science, viii. 
106 


confesses its own weakness, Viii. 
7. 
diversities of opinion in, viii. 
108. See Grecorum Philo- 
sophia. 
Greeks, their authority not adduced 
by Bacon, why, viii. 154. 
their learning, the boyhood of 
knowledge, viii. 26. 
their language compared with 
Latin, ix. 112-114. 

Gregorius Primus, invidentia ejus 
contra auctores ethnicos, ii. 150. 
Gregory I., Bishop of Rome, adverse 
to heathen antiquity, vi. 142, 423. 

Grey Hair, cause of, iv. 216. 
Grief) sudden death caused by, x. 


Growth, stages of, in human body, 
x. 152. See Acceleration. 
Gruter, Isaac, his edition of Bacon's 
works, v. 187-196. 
his preface v. 191. 
editor of Wm. Gilbert's “ Physio- 
logia Nova," iii. 196. 
Gubernatores reipublice, quales de- 
bent esse, iii. 121. 
Guicciardini’s character of Clement 
VIT., ii. 110. 
Guicciardinus, de Clemente Septimo, 
ii. 110. 
Gulielmus Pacidius, v. 281. 
Gummorum et gemmarum, origo 
similis, i. 415. 
Gums and gems, analogy of, viii. 
Gunpowder, iv. 177. 
Invention of, ix. 77. 
explosion of, x. 203, 234. 
theory of its expansive power 
in firearms, x. 311. 
expansion of, viii. 264, 298; x. 
200 


Gustationis natura, i. 412. 
Gustfis et saporum historia conscri- 
benda, ii. 66. 


H. 


Habit, influence of, on the mind, vi. 
338. 
Habitus, quomodd comparetur, iii. 


Heemorrhagia causa mortis, cur, iii. 
474. 
Hair, causes regulating growth of, 
iv. 461, 462. 
turns grey, v. 90. 
distinguishes the sexes, v. 91. 
of the party beloved worn as a 
charm, v. 159. 
Pan, why covered with, viii. 449. 
Halfpace, or dais, v. 386. 
Hanging, recoveries from, x. 151, 
152. 
Harp, proposed improvement of, iv. 
276 


of the Muses tuned, ix. 343. 
Harriot, his astronomical discoveries, 
vii. 283. 
Harvey, William, his opinion of Ba- 
con, vi. 443. 
Hatching of eggs, a subject to be in- 
vestigated, vill. 284. 
Hate, as if you were some time to 
love, ix. 293. 
Hawk, learning resembles a hawk, 
rather than a lark, ix. 270. 
Health, of body and mind, best kind 
of, vi. 317. 
rules for preserving, ix. 30. 
antitheses for and against, ix. 
157. 
Hearing, what things hinder and 
help, iv. 296, 297. 
wy go wane hinders it, iv. 


why holding the breath helps it, 
1b. 


ear-trumpet or “ ear-spectacle " 
proposed, 1. 

sounds made with closed lips, 
iv. 297. 

sight and hearing the purest of 
the senses, vi. 253. 

arts of pleasure belonging to, 2. 

proposed history of hearing and 
sound, viii. 378. 

Heart of man is a continent, of that 
concave or capacity wherein 
all the content of the world 
may be placed, vi. 422. 

of malefactor palpitating after 
torn out, x. 150. 

medicines to strengthen, x. 123. 

Heat, iv. 221; vii. 174-181. 

generated by germination, i. 356. 

connection between heat and light, 
ii. 374. 

similarity of the effects of heat 
and time, iv. 301. 
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Heat — continued. 
comparison of the effects of, in 
fire and boiling water, iv. 
463. 
qualification of, by moisture, iv. 
64. 


artificial, used to mature both 
animal and vegetable life, v. 
94 


under the earth, v. 109. 

means of producing artificial, 
viii. 339. 

in pat months greatest, vii. 

in what climates, 1. 

at what seasons, 0. 

how affected by clouds, vii. 176. 

how generated, 2. 

comparative, of different winds, 
vil. 180. 

of sunbeams, effects of, 1d. 

of fem compared with land, vii. 


laws respecting the transmission 
of, vii. 185. 

latent in all bodies, a notion of 
Telesius, v. 326. 

experiment of distillation in close 
proposed, to prove the power 
of it, iv. ba1-293. p 

inquisition concerning, vii. 174- 


186. 

Bacon's tnqutries unfinished, vi. 
aw ed 

moon's rays generate heat, vii. 

74. 

investigation of the form of, viii. - 
179-218. 

how defined by the Peripatetics, 
viii. 310. 


man’s great means of influenc- 
ing matter, viii. 334. 

effects of gentle heat unexplored, 
viii. 338. 

experiments to intensify, ix. 73. 

of the spirits requisite to keep 
the body fresh, x. 164. 

dilatation of bodies, how far 
caused by, x. 397. 

opinions of Telesius on, t. 452; 
x. 365, 372-385, 391-394. 

potential, dilatations of bodies 
by, x. 224-226. 

works both consumption and 
repair, x. 173. See Air, Ca- 
lor, Cold, Congelation, Fire, 
Flame, Frigus, Ignis, Snow, 
Time. 
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Heathen Religion, nature of, vi. 75. 
learning, studied by the ancient 
bishops and fathers, vi. 
142. 
relics of, preserved by the 
Christian church, vi. 143. 
Heather-burning in Sussex and 
Hampshire, petition of the inhabi- 
tants of Bordeaux against, ix. 425, 
6. 
Heaven, solidity of, an exploded doc- 
trine, vili. 487. 
the heathen notion of, ix. 194, 
95. 
of Aristotle, fantastic, x. 434. 
theory of the, x. 463-480. 
three regions of the heavens, x 
29. 
four superier heavens, x. 430. 
supposed eternal, x. 434. 
mutability of, x. 437, 474, 475. 
doctrines of Telesius respecting, 
x. 366-369, 388, 389. 
Heavenly Bodies only influence the 
more tender bodies, viii. 
491. 
have other influences be- 
sides light and heat, viii. 
492. Vide Coelestia. 
nature generally the agent, the 
earthly nature the patient, ix. 
202. 

Heavy and Light, articles of inqui 
*y eoncerning, ix. 88-92. my 
introduction to the history of, 

ix. 468. 
Hebreorum lingua, ii. 416. 
Hebrew Language, peculiarities of, 
ix. 113 


ix. 113. 
Hedgehog, his flesh cooked, v. 153. 
is ashes desiccative of fistulas, 2b. 
Heirs of Princes, court paid to, ix. 
255, 256. 
Helmet of Pluto, a parable, viii. 461. 
Hemlock, painless death by, iv. 445. 
Hemorrhage, cause of death, why, x. 
147. 
Henoch, princeps vits# contempla- 
tive, iii. 15. 
Henricus Dux Guisii, ti. 160, 161. 
Henry VII. governed by policy with- 
out passion, vi. 193. 
strengthened the yeoman class, 


ix. 303. 
Henry VIII. governed by passion more 
than by policy, vi. 193. 
Hephestione et Cratero, Alexander 
e, ii. 160. 
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Heraclides Ponticus, vii. 8300; x. 420. 


Heraclitus, his censure of intellect- 
ualists, vi. 132. 
on men of narrow views, ix. 101. 
his cure for dropsy, x. 187. 
made fire the principle of things, 
x. 358-360. 
his reasons, x. 358. 
catching fire, he called ‘“ Peace,’’ 
why, x. 359. 
generation, he termed “ War,” 
why, x. 359, 360. 
his alternations of confla 
and generations, x. 360. 
his conflagration, x. 444, 454. 
conflagratio ejus, vii. 327, 337. 
De intellectualistis, ii. 139. 
lumen ejus siccum, ii. 104. 
ignem rerum principium posuit 
oy. 304-308. 
quamobrem, v. 305. 
igniscentiam “ pacem,’’ genera- 
tionem “ bellum ’’ nominavit, 
cur, 2. 
alternationes conflagrationis et 
generationis, v. 306. 
veritatis lumen clarum et radi- 
osum, vii. 29. 
Herbert, George, one of Bacon's 
translators, ii. 80. 
Hercules, de statua Adonidis, ii. 127. 
Herculis Columna, ii. 175; viii. 396. 
Heresy, definition of, vi. 411. 
of learned men, to what attrib- 
utable, vi. 92, 96. 
Hermes Stella, vi. 25. 
meaning of name unknown, vi. 10. 
Hermes, triplicity ascribed to, vi. 90. 
Trismegistus, 1i. 99. 
Hermippus redivivus, iii. 325. 
Hero, gn Alexandrian physicist, ii. 
9 


ations 


his doctrine of the vacuum, x. 
28 


compared with that of Democ- 
ritus, x. 290. 

doctrina ejus de vacuo, v. 204. 

cum Democriti comparata, v. 


describit altare, in quod, igne 
supposito, aqua incideret, vii. 
266. 


Herodicus gave up every thing to 
attend to his health, ix. 200. 

Heroic Desires prolong life, vii. 433. 

Heroic Honours, viii. 161. See In- 
ventors. 

Heroical Poesy, viii. 440, 441. 
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Heroici Honores, ii. 152. 
Herschel, Sir John, his opinion of Ba- 
con's Method, ii. 14-16. 
his trial of the classification of 
instances, ii. 22. 
on meteorology, ii. 37. 
Hesitation in Speech, a sign of de- 
ceit, ix. 273. 
Heteroclites, or irregulars in nature, 
viii. 412. 
Heterogenea celestium, vii. 316, 327. 
Heterogeneity in the celestial bodies, 
x. 434, 444, 445. 
Hiberni, valde vivaces, iii. 433. 
mos apud eos, se butyro fricandi, 


Lintea croceata in usu apud eos, 
iii. 434. 
Egrotantes in laneis pannis se 
convolvunt, iii. 437. 
Hiccough, ways of stopping, iv. 465. 
Hierarchia cceelestis, ii. 145. 
Hiero, story of Archimedes, and his 
crown, iv. 10. 
Hierogly phicorum Usus, ii. 412, 413. 
Hieroglyphics, vi. 284. 
an earlier born writing, ix. 109. 
written or acted, ix. 110. 
Highest Good, disputations concern- 
ing it ended by Christianity, ix. 
194. 
Hipparchus, new star of, x. 438. 
his catalogue of stars, x. 458. 
catalogus ejus stellarum, vii. 
320, 341. 
Hippias, his argument with Socrates, 
vi. 186; viii. 414. ; 
Sophista a Socrate correptus, ii. 
193, 194. 
Hippocrates, vii. 25. 
sleeve of, iv. 162. 
his rule of sweating, iv. 193. 
his aphorism “In morbis minis,” 
iv. 200. 
on chronic epidemics, iv. 345. 
his diligence in narrating the 
special cases of his patients, 
vi. 246; ix. 31. 
on change of summer clothing, 
x. 107. 
narrativam casuum circa segrotos 
specialium composuit, ii. 327. 
vestes hyeme puras, sestate sor- 
didas, ferre jubet, iii. 434. 
Hispania lassata, vii. 182. 
Hispanorum Imperium, iii. 127, 130. 
Historia, divisiones ejus, ii. 188-220; 
vii. 289. 
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Historia, divisiones ejus — continued. 
I. H. naturalis. See Historia 
Naturalis. 
1. H. generationum, ii. 189- 
191. 


cujus partes quinque, ii. 
197, 198; vil. 298. 
celestium. 
meteorum. 
terre et maris. 
collegiorum majorum. 
collegiorum minorum. 
2. Preetergenerationum, ii. 
191-193; vii. 294. 
3. Artium, sive mechanica, 
ii. 193-195; vii. 294. 
H. naturalis iterum partitur 
in, ii. 196. 
narrativam. 
inductivam. 
II. H. civilis, partes. 
1. H. ecclesiastica, ii. 216- 
218. 
a. H. ecclesiastica speci- 
; wey 216. 
. H. ad prophetias, ii. 
a17, > Pree 


c. H. Nemeseos, sive 

Providentia, ii. 217, 

218. 
2. H. literarum, que desid- 
eratur, ii. 199. 
3. H. civilis specialis, digni- 
tas ejus, ii. 201. 
a. memoriz, ii. 203. 
b. antiquitates, ii. 204, 
c. H. justa, cujus 
1. Chronica, sive his- 
toriz temporum, 
ii. 205-209. 

H. regni, reipubli- 
cz, aut nationis 
cujusdam, ii. 211. 

H. universi orbis, 
ii. 212. 

chronica  iterum 
partiuntur in 

annales, ii. 2138. 

acta diurna, 70. 

2. vite, ii. 209. 
3. relationes, ii. 211. 
H. Prima sive historia mater, 
ii. 45. 
tanquam scriptura altera, ii. 
57 


H. Gravis et Levis, aditus, iii. 
00 


300. 
H. Ventorun, iii. 215-298. 
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Historia, divisiones ejus — continued. Historia naturalis —. continued. 


preface to, iii. 193-198. 
translation of, ix. 189-466. 
H. sympathies et antipathin 
rerum introductio, iii. 301. 
H. sulphuris mercurii et salis in- 
troductio, iii. 303, 304. 

H. Densi et Rari, iv. 27-117. 

H. Vite et Mortis, iii. 331-502. 
preface to, iii. 315-326. 
Haller’s opinion of, iii. 318. 

H. Angliz et Scotise desiderata, 

ii. 207, 208. 

ad memoriarn refertur, vii. 285. 

proprié individuorum est, id. 

mechanica aut experimentalis, 

viii. 354. 


Historia naturalis, i. 222; ii. 48-45, 


188-220; vii. 287-294. 
subjecto triplex, tractat enim 
natures 


norma et figura H. Baconiang, 
iii. 211-218. 

vir mediocris ingenii, Baconi- 
ano modo usus possit versari 
in ea, v. 184. 

Grecorum angusta, vii. 229. 

de e& que extat querelm, vii. 
231. 

monita duo 

de infinitate particularium, 
vii. 232. 
de levibus et turpibus non 
contemnendis, 2. 

divisio triplex, vii. 238. 

finis ejus, ut sit inductionis vers 
supellex et sylva, vii. 291. 

talis desideratur, 70. 

exemplum historis N. qualis 
desideratur, viz., H. Cceles- 
tium, vii. 294-343. 


1. Libertatem. 2. Errores. Historians and Poets the best doc- 
3. Vincula, ii. 47; vii. | torsof the knowledge of the af- 
288 fections, vi. 337. 


partitur in historiam History, viii. 407-439; x. 403-409. 


1. Generationum. 2. Pre- 
tergenerationum. 3. Ar- 
tium, ii. 47; vii. 289. 
usu duplex, ii. 48; vii. 290. 
aut propter rerum ipsarum 
cognitionem, 1d. 
aut tanquam materia prima 
philosophiss, 1d. 
ria superfiua rejicienda, ii. 48- 


preecepta de e& conscribenda, ii. 
54, 55. 
auctoritatum fides notanda, ii. 


additamenta utilia quinta, ii. 
57, 58. 

leges ipsas naturse excipit missis 
opinionibus et placitis, ii. 59. 

experimentorum methodus, i. 


opus dignum regis patrocinii, i. 
198. 
plena credulitatis, ii. 133. 


nova comparanda, i. 222. 
sub initiis imperfecta erit, i. 
824 


Aristotelis laudata, ii. 183. 

sine novi H. N., nulla Scien- 
tiarum certitudo, iii. 205-207. 

Baconus cur ipse se ei dedit, iii. 


Relatio H. naturalis ad Novum 
Organun, iii. 208, 209. 


relates to the memory, viii. 407; 
x. 403. 
I. Natural, viii. 409-418; x. 403- 
418. See Natural 
History. 
Treats of the works of 
nature, viii. 409, 410. 
of generations, viii. 417 ; 
x. 412, 4)3, viz., 
celestial bodies, id. 
meteors and the re- 
gions of the air, 46. 
earth and sea, id. 
the greater colleges 
of matter or ele- 
ments, 16. 
the lesser colleges of 
matter, 10. 
of pratergenerations, 
vill. 410; x. 407. 
of arts mechanical, viii. 
413; x. 407. 
its use twofold, narrative or 
inductive, viii. 416, 417. 
II. Civil, which is of three kinds, 
viii. 418-437. 
1. civil, specially so call- 
ed, viii. 418, 421, 
422. 
+ memorials consisting 
of, viii. 423. 
commentaries, . 
registers, 1. 
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History, Civil — continued. 
antiquities, . 
perfect history, viii. 
424 


lives, viii. 428. 
narrations, viii. 429. 
chronicles, divided 
into, viii. 424— 
428. 
universal or par- 
ticular, viii. 
430, 431. 
annals or jour- 
nals, viii. 432. 
2. Literary, viii. 418. 
3. Ecclesiastical, of three 
kinds, viii. 435- 
Reclesiastical 
esiastical proper 
ay Vii: 488 prope 
. of prophecy, viii. 
436." y 
H. of divine judg- 
ments or _ provi- 
dence, viii. 437. 


universal study of, must be begun — 


afresh, ii. 14. 
its relation to memory, vi. 182. 
division of, vi. 183. 
true office of, vi. 197. 
appendices to, vi. 201. 
knowledge of men’s dispositions 
to be gained from, vi. 333. 
properly concerned with individ- 
uals, x. 403. 
Greeks knew nothing of, viii. 
of England hitherto neglected, 
viii. 426. 
ruminated, viii. 433. 
compared with poesy, viii. 470. 
the excellences of different kinds 
of, ix. 267. 
of winds, ix. 381—466. 
preface to, iii. 193. 
date of, iii. 193, 197. 
sources of compilation, iii. 
194-198. 
of the sympathy and antipathy 
of things, introduction to, ix. 
470, 471. 
of dense and rare, x. 179-265. 
preface to, iv. 9-25. 
of sulphur, mercury, and salt, 
introduction to, ix. 472, 478. 
See Natural History. 
Homer, flow of his verses, ii. 461; ix. 
152. 
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Homerus ab Alexandro desideratus, 
ii. 157. 
immortalitas ejus, ii. 170, 171. 
Homo, Operationes hominum su 
corpora naturalia, i. 517- 
585. 
per exclusionem causarum 
turbantium, i. 517-520. 
per compressiones, &c., i. 
520 


per calidum et frigidum, i. 
522-528 

per moram in loco conveni- 
enti, i. 528. 

per frenum et regimen mo- 
tus, i. 529. 

per consensus aut fugas, i. 


per alternationem priorum 
sex modorum, i. 535. 
nature minister et interpres, i. 
241. 
lanta inversa, i. 416. 
ominem homini Deum esse, i. 
336. 
Lapsus ejus quomodo reparan- 
us, i. 538. See Fall of Man. 
historia hominis conscribenda, 
ii. 64, 65. 
microcosmus, vii. 81. See Hu- 
man, Man. 
Homceomere, Anaxagoras’ doctrine 
of, ii. 228; viii. 446. 
Homoionomies to be erased from the 
statute book, ix. 329. 
Honey, iv. 387, 434. 
distilled from a tree, iv. 435; v. 
88. 
use of superseded by sugar, v. 


wine made from, 2. 
Honey-dews, origin of, iv. 387, 435. 
Honores, antitheta de eis, ii. 468. 

mutant mores, sed rard in me- 

liores, iii. 38. 
militares hodié, et apud Roma- 
nos, iii. 133. 
Honours among the ancient, three 
kinds of, 1x. 310. 
antitheses for and against, ix. 
159. 
Hooke, Dr., a disciple of Bacon, ii. 66. 
Hope, a kind of “ leaf-joy,” x. 99. 
of progress in science, grounds 
of, viii. 121. 
our felicity rests in, ix. 194. 
works like an opiate on the 
minds of men, ix. 470. 
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Horn, the young puts off the old, v. Idleness, cause of in learned men, 


. . vi. 103. 
of deer, v. 35. Idola vel adscititia vel innata, i. 219. 
-horns of Pan, what meant by, humane mentis ab ideis Divinse 
viii. 449. mentis discrepant, i. 246, 330. 
Horologii, experimentum sub terra, quatuor genera idolorun, i. 250; 
i. 443, 444 vii. 120. 
Horoscopes, anidle superstition, viii. I. tribus, i. 250, 253-259; 
490. ii. 899-401. 
Horsemanship, proposed history of, II. specus, i, 251, 259-261 ; 
viii. 380. li. 402. 
Hortulana historia conscribenda, ii. III. fori, i. 252, 261-264; ii. 
68. 402. ; 
Houses in astrology, an idle supersti- IV. theatri, i. 252, 264-273; 
tion, viii. 490. ii. 400. 
Human voice, iv. 254, 256, 258. natura triplex idolorum, vii, 42. 
philosophy, vi. 208, 236. scen®, fori, et specus, vii. 
discovery and impression, its , 3. 
branches, vi. 237. hospitii, vii. 32. 
division of, 1b. vies, 16. 
nature, a study by itself, 2. omnia arte subvertuntur, vii. 47. 


body, stages of its growth, x. Idolatry defined, vi. 411. 
138. See Homo, Man. witchcraft, the height of, 1. 
Humana respublica, patria commu- Idols, changes in Bacon's treatment 
nis, v. 182-184. of the doctrine, i. 189-193. 


Humanity, its miseries and preroga- doctrine of, in Valerius Terminus, 
tives, ix. 16-18. vi. 22. 
Humid, the word an instance of Bacon's doctrine of, i. 125, 157- 
faulty abstraction, viii. 88. 163. 
Humor radicalis in corpore hominis, whether borrowed from Roger 
vana philosophia, iii. 382, 405. Bacon, i. 158. 
Hunt of Pan, or learned experience, double division of, i. 159, 160. 
ix. 72. discrepancy explained, i. 170, 
Husband and Wife, duties of, vi. 328. 189-193. 
Hybernation, v. 31, 114. of the mind, vi. 276; viii. 76; ix. 
Hylas, iv. 249. 97-102. 
Hyles motus Telesii,iv. 63; v. 319, . of the theatre, vi. 267; viii. 78, 
333, 336; x. 211, 372, 385, 388, 89-98; ix. 98. 
389. of the tribe, vi. 276; viii. 76, 
Hyrcania, tree called Occhus, distils 79-83; ix. 98. 
oney in, iv. 435. of the cave, vt. 278; viii. 77, 84— 


86; ix. 100. 
of the market-place, vt. 279; viii. 
I. 78, 86-88; ix. 101. 
of four sorts, vi. 61, 66, 67; viii. 
fambe, Pan’s putative daughter, viii. 76. 
45 


. only three species mentioned, vii. 
Ice, v. 84. 28. 


Ice-fields, cold produced by, if Can- or phantoms, of two kinds oc- 
ada, Vili, 292. cupy the mind, viii. 45. 

Idea conulata, vii. 51. differ from the ideas in the Di- 
Ides Divine mentis ab idolis hu- vine mind, viii. 72, 156. 

manz mentis discrepant, i. 246, of the gvptians not human but 
3830. brutes, why, ix. 65, 66. 

Ideas of the Divine mind differ from Ignis, expansiones et condensationes 
the idols of the human mind, per ignem, iv. 113, 114. 

viii. 72. notio communis nibil vaiet, i. 


Plato's doctrine of, viii. 504. 392. 
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Ignis — continued. 
astrorum qualis, vii. 335. 
doctrina Patricii, vii. 336. See 
Heat, Calor. 
Ignis-fatuus, viii. 185. 
Ill-nature, vi. 333. 
Illustration of discourse. 
oric. 
Image-worship, whether permissible, 
ix. 54. 


See Rhet- 


used by the Roman Church, vi. 
57. 
Imagination, its power over the 
senses, v. 57. 
what its force, v. 119; viii. 408. 
its operations not to be discred- 
ited, because they sometimes 
fail, v. 119. 
affects weak minds most, 4. 
cannot hurt kings, why, v. 120. 
not to be credited, because they 
often succeed, why, 15. 
evidence of, to be mistrusted, 7. 
even the confessions of witches, 
v. 121 
operations by transmission of, 
are of eight kinds, v. 
122-125. 
by transmission of the more 
airy parts of bodies, as in 
odours and infections, v. 
122, 138. | 
by transmission of spiritual 
species, as visibles and 
sounds, v. 122. 
by emissions causing attrac- 
tion, 2. 
by emissions of universal 
sympathy, as the load- 
stone, v. 123. 
by emissions of human spir- 
its, 7b. 
by influxes of the heavenly 
bodies, v. 124. 
by the sympathies of species 
termed natural magic, 4d. 
by the sympathies of indi- 
viduals, as in unguentum 
teli, 15. 
threefold : 
of things past, present, and 
future, v. 137. 
the power of it is in three kinds: 
upon the body of the imag- 
inant, 
upon things inanimate, 
upon the spirits of living 
creatures, 1b. 
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Imagination — continued. 
advantage of working by an- 
other, v. 138. 


instanced from the juggler’s 


art, 2%. 
three ways to fortify it, v. 141. 
by authority, 20. 
by corroboration, 1. 
by repetition, 2. 
whether it can work on distant 
objects, v. 142. 
experiments proposed to test the 
power of, v. 143-147. 
upon beasts, birds, &c., v. 
58 


upon plants, 75. 
upon inanimate things, 0. 
its effect on the body, vi. 240; 
ix. 22. 
fortifying of the, vi. 257, 259. 
influence of reason over, vi. 258. 
its authority over reason in mat- 
ters of faith and religion, 3. 
the office of rhetoric is to apply 
reason to, vi. 297. 
its power exalted by the dis- 
ciples of false natural magic, 
vi. 256. 
poesy referrible to it, vi. 202. 
what sciences are confederate 
with, vi. 127. . 
used as an instrument of illumi- 
nation, vi. 258. 
how to be strengthened, ix. 54. 
the office of, what, ix. 61, 62. 
‘imaginative reason, the subject 
of rhetoric, vii. 259. See Rea- 
son, Rhetoric. 
Imitamenta ventorum, iii. 224, 291, 
292. 
Imitation, parrot’s power of, iv. 281. 
motions pass Mf as yawning, 
laughing, iv. 302. 
Immateriate virtues, whether any 
transmission of, from man to 
man, v. 118. 
examples of this, v. 134-136. 
recognitions of children by pa- 
rental instinct, v. 134. 
influence of a master mind, ib. 
of one man on the tone of a com- 
pany, v. 135. 
of youth in cheering age, 1b. 
of simple earnestness, 10. 
love, 2. 
envy, v. 136. 
fear and shame, 1d. 
Immortality of the soul, vi. 254. 
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Immortality — continued. 
suffering of the mind from the 
body, no argument against, 
vi. 239. 
Aristotle concerning, ii. 172. 
Impediments of knowledge, vi. 37- 


Imperia, antitheta de eis, ii. 469. 
Impetus philosophici, Gruter’s title, v. 
194 


Impostura et credulitas, ii. 182. 

Imposture and credulity, concurrence 
between, vi. 125. 

Impotency, the degree from impo- 
tency to power greater than that 
from power to act, ix. 148. 

Impression, a branch of human phi- 
losophy, vi. 237 

Improvising, Archias’ power of, ix. 
16 


Impudicitia, antitheta de, ii. 473. 

Incrustations of the earth directed 
towards the poles, why, x. 335, 
336. 

Indian fig, its boughs take root, mak- 

ing a kind of wood, iv. 433. 
tree, whereof the fruit grows on 
the bark, iv. 434. 
ocean, tides of the, x. 331- 
334. 
Indication, the art of. See Logic. 
Indicii et directionis ars desiderata, 
ii. 370. 
Duas habet partes: 

1. Experientia literata, sive 
enatio Panis, que tri- 
lici_ modo progreditur, 

li. 370-385. 

2. Interpretatio Nature, sive 
Novum Organum, ii. 
372, 385. 

Indicis non judicis partes sustinere, 
vii. 76. 

Indies would not have been discov- 
ered without the invention of the 
compass, ix. 65. 

Inductio dialecticorum puerilis, i. 

216. 

nova proponitur, 1. 

nova, omnia complectitur, i. 333. 

clavis interpretationis nature, i. 
354. 

opus ejus, i. 384. 

quam proponit dialectica vitiosa 
est, 1. 366, 368. 

vulgaris, puerile quiddam est, vii. 

51. 


interpretationis formula, vii. 52. 
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Inductio — continued. 
Platonis vaga et inutilis, vii. 
16. 
in usu ejus, dupliciter peccarunt 
homines, vii. 124, 125. 
forma ejus qualis invenienda, 
vii. 139. 
Induction, Bacon's method essentially 
inductive, i. 62. 
his induction, how differing from 
ordinary induction, i. 63, 81. 
object of the new method, i. 117. 
anew form of, Bacon’s main idea, 
i. 180; ii. 27. 
his confidence in tt, i. 149. 
nature of, viii. 41-43. 
the new, of universal application, 
viii. 159. 
its place in the interpretation of 
nature, viii. 179, 204. 
the present form vicious and 
useless, ix. 67. 
a branch of judgment, ix. 93. 
Inductive topics, concerning the 
heavens, x. 418. 
Induration of bodies, iv. 210-214. 
- three means of, viz. 
cold, iv. 211. 
heat, iv. 212. 
assimilation, iv. 213. 
Industry, sweetness of its rewards, 
ix. 150. 
“Ineptus,” Greeks had no word to 
express, ix. 112, 113. 
Infantry the nerve of an army, ix. 
303. 
Infusions, iv. 167-170. 
in liquors, experiments touch- 
ing, 1b. 
volatile spirits best extract- 
ed by repeated short in- 
fusions, iv. 167. 
of violets, 2. 
of burrage, 76. 
\ of rhubarb, iv. 168. 
of purging medicines, 1. 
length of infusion must de- 
pend upon the quality to 
e extracted, iv. 169. 
in air, or odours, i 
Ingenii humani vires, ii. 312. 
Ingratitude, antitheses for 
against, ix. 164. 
of men, 1x. 256. 
Ingratitudo, antitheta de ea, ii. 473. 
Initiative method of discourse, ix. 
122. 
Injustice, three fountains of, ix. 312. 


and 
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Injustitiz fons triplex, iii. 185. 

Innovatio, antitheta de ea, ii. 486. 

Innovation, antitheses for and 
against, ix. 178. 


Inquirendi viz, viz., via utrim, et - 


via quatenis, vii. 220. 
Inquiry or invention, the art of, ix. 
64-92. See Logic. 
Inquisitio, continuatio, variatio, et 
contractio ejus, vil. 52. 
legitima de motu, vii. 149-158. 
Insanity, astrological, viii. 497. 
Insaxatio terre, iv. 117. 
Insecta, iv. 470-476. 
are creatures bred of putrifac- 
tion, iv. 471. 
nature of vivification, 1. 
instances of spontaneous genera- 
tion, iv. 471-4738. 
structure and short life of, iv. 
474, 475. 
instincts and senses of, iv. 475. 
Insitio arborum sylvestrium, i. 532. 
in floribus, il. 373. See Graft- 
ing. 
Instance, meaning of the term, i. 
93 


Instances, example of tables of, viii. 
79-203. 
agreeing, vill. 179-181. 
of absence in proximity, 
viii. 182-193. 
of degrees or comparison, 
viii. 193-204. 
Prerogative Instances, i. 93. 
1. solitary, i. 94; viii. 219, 


2. migratory, i. 95; viii. 
220-222. 


8. striking or shining, viii. 

223, 224. 

4. clandestine, or of the 

twilight, viii. 224-227. 

5. constitutive, vili. 227- 

231. 

6. conformable, or of anal- 

ogy, Viii. 231-236. 

7. singular or irregular, 

viii. 236, 237. 

8. deviating, viii. 237, 238. 

9. bordering or participles, 
Vili. 238, 239. 

10. of power, or of the fasces, 
viii. 239. 

11. of companionship and 
enmity, viii. 244-246, 

12. of ultimity or limit, viii. 
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Instances, Prerogative — continued. 
13. of alliance or union, viii. 
247-253. 
14. of the fingerpost, viii. 
253-268. 
15. of divorce, viii. 268-270. 
16. of the door or gate, viii. 
271-273. 
17. summoning or evoking, 
viii. 273-283. 
18. of the road, viii. 283-285. 
19. supplementary or sub- 
stitutive, villi. 285-288. 
. dissecting or awaken- 
ing, vill. 288-291. 
. of the rod or rule, viii. 
291-296. 

. of the course, or of the 
water, viii. 296-300. 
.of quantity, viii. 301, 

302 


24. 


25. 
26. 


of strife or predomi- 
nance, viii. 302-328. 
intimating, viii. 328. 
polychrest, or of general 
use, Vili. 329. - 
use of these instances, viii. 348. 
collection to be made of them, 
viii. 349. 
how meant to be used, ii. 23. 
Instantiz, tabule instantiarum de 
forma calidi, i. 355. 
convenientes, i. 355-358. 
in proximo, 1. 358-371. 
graduum, i. 371-383. 
preerogative, i. 400-536. 
1. solitaris, i. 401. 
2. migrantes, i. 402. 
3. ostensivee, i. 405. 
4. clandestinse, i. 407. 
5. constitutive, i. 409. 
6. conformes, i. 413. 
7. monodice, i. 419. 
8. deviantes, i. 420. 
9. limitanex, i. 421. 
10. potestatis, i. 422. 
11. comitatus, i, 426. 
12. subjunctive, i, 429. 
13. foederis, td. 
14, crucis, i. 436. 
15. divortii, i. 452. 
instantizs Lampadis quinque, 
nempé. 
16. janue, i. 455. 
17. citantes, i. 458. 
18. vise, i. 467. 
19. supplementi, i. 470. 
20. persecantes, i. 472. 
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Instantis: — continued. 
instanties practice 
nempé. 
21. virgee, i. 475. 
22. curriculi, i. 481. 
23. quanti, i. 486. 
24. lucte, i. 488. 
25. innuentes, i. 516. 
26. polychreste, 26. 
— 27. magice, i. 535. 
ad quod utiles, i. 538. 
collectio earum facienda, 2. 
Instauratio Magna, fragments of, how 
arranged in this edition, i. p. 
xviii. 
twelve copies of (or rather o 
Novum Organum), written 
Bacon, i. 47. 
arrangement of the parts as as- 
signed by Bacon, i. 181-140. 
greater portion of plan unful- 
filled, 1. 182. 
earliest intimation of the plan, vii. 


septem, 


proemium, i. 195; viii. 17-19. 
dedication, viii. 23, 24. 
preface, viii. 25-37. 
plan of the work, viii. 38-54. 
epistola dedicatoria, i. 197. 
preefatio, i. 199-211. 
distributio operis, i. 212-228. 
partis secunds delineatio et ar- 
gumentum, vii. 41-55. 
interpretationi nature attribu- 
untur libri tres, vii. 41. 
pars destruens tribus redargu- 
tionibus absolvitur, vii. 
43. 
philosophiarum, demonstra- 
tionum, rationis humans 
native, 1b. 
Instinct and reason, viii. 252. 
Institutes, legal, ix. 336. 
Intellect, pleasures of, exceed all 
others, vi. 167. 
defects in, remedied by the study 
of mathematics, vi. 227. 
doctrine concerning, ix. 60. 
Intellectualiste, ii. 139. 
Intellectualists, their error, vi. 182. 
Heraclitus’ censure of them, t. 
Intellectus humani capacitas, ii. 102. 
limites ejus tres, 11. 103. 
nimia adoratio, ii. 1389. Vide 
Scientia. 
Inteneratio membrorum per calorem 
proportionatum et spiritum deten- 
tum, iv. 417. 
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Inteneratio — continued. 
crassiorum a spiritu detento, iii. 
Inteneration of the harder parts by 
the spirits, x. 164. 
of the members by a proportion- 
ate heat and detention of the 
spirit, x. 265. 
Interior of the earth, x. 434, 435. 
whether eternal, 2d. 
heat of, v. 109. 
Interitus rerum nullus est, iii. 483. 
Interpres, opus ejus, ii. 50. 
Interpretatio Nature, i. 214, 237, 
247, 338. 
quomodd ferenda, i. 353. 
ministrationes tres ejus, 1d. 
procemium de I. nature, vi. 446- 


que ad intellectum perficiendum 
faciunt dividuntur in 
tres ministrationes, vii. 
48. 
1. ad sengum, que tria docet, 


a. quomodo bona notio 
constituatur. 

6. quomodo ea que sen- 
sum effugiunt in 
ordinem sensfis ‘re- 
digantur. 

c. de historia natarali, 
et modo experi- 
mentandi. 

2. ad memoriam, que tribus 
doctrinis absolvi- 
tur, vii. 49, 50. 

a. de locis inveniendi. 

b. de methodo contabu- 
landi. 

c. de modo instaurandi 
inquisitionem. 

3. ad rationem, vii. 50-55. 
quod ad partem con- 
templativam. 

quod ad partem acti- 

vam. 
interpretationis formula inductio, 
vii. 52. 
de interpretatione nature sen- 
tentis, vil. 365-370. 
de conditionc hominis, vii. 365. 
de impedimentis interpreta- 
tionis, w. 
de moribus interpretis, vii. 
366. 
de officio ejus, vii. 367. 
de provisu rerum, vii. 368. 
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Interpretatio Natursze — continued. 

consilia, vii. 370. See Natural 
History. 

Interpretatio Scripture duplex, me- 

thodica aut soluta, ili. 182. 
philosophiam in theologia petere, 
est mortuos inter vivos quzer- 

ere, iii. 183. 

Interpretation, fallacies of, ix. 96. 
of nature, or New Organon, vi. 
25-76; vili. 64, 163; ix. 

2 


plan of Bacon's intended 
work on, v. 174. 
rules for, viii. 178. 
of Scripture, ix. 353-355. 
Interpreter, his work, viii. 360. 
Interrogatio prudens dimidium sci- 
entia, ii. 388. 
Interrogatories to be administered to 
nature, vili. 371. 
Interstellar spaces, what contained 
in, x. 445, 446. 
collective vacuum in, x. 421. 
Vide Celestial Bodies, Cceles- 
tium Historia. 
Interstellare spatium, quid continet, 
vii. 328. 
Introception, dilatation of bodies by, 
x. 203-205. 
Introceptionem, dilatationes corpo- 
rum per, iv. 54. 
Inventa hominum admodim imper- 
fecta, vii. 101. 
Inventio de scripto et non memoritér 
semper procedit, iv. 53. 
a nature luce, non a vetustatis 
tenebris petenda, vii. 80. 
methodus inventionis hactenus 
preescriptus nullus, vii. 125- 
127. 


Invention or inquiry, the art of, ix. 

64-92. See Logic. 

always proceeds by writing, not 
by memory, x. 202. 

proceeds by similitude, vi. 29. 

and memory should both be ex- 
ercised, vi. 179. 

of speech and argument, vi. 261, 
268. 


of works, causes prejudicial to, 
vi. 426. 
of arts, a branch of logic, ix. 64. 
shown to be deficient, vi. 261; 
ix. 65-72. 
often to be referred to chance, 
vi. 262. 
Inventiones que spem inventionum 
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Inventiones — continued. 
novarum faciunt, i. 315- 
318. 


tormenta ignea, i. 315. 
filum bombycinun, i. 316. 
acus nautica, 2. 
imprimendi artificium, i. 
317. 
tres que totam rerum faciem 
mutaverunt, i. 336; vii. 130. 
Inventions, the order of them, vi. 
187. 
why present knowledge barren 
of, vi. 186. 
discovery of new, the object of 
Bacon’s philosophy, vi. 52. 
small, make great inventors, vi. 
418. 


of nature, not many nor deep, 16. 

three, which have changed the 
whole face of the globe, viii. 
162. 

Inventores novarum artium apud 
antiquos consecrati, i. 335; ii. 152; 
vi. 446; vii. 130. 

Inventors, before the flood, vi. 138. 

ranked among the gods by the 
ancients, vi. 145, 262. See 
Apotheosis, Heroic Honours. 
benefits bestowed by, permanent 
and universal, vi. 145. 
Inventory mentioned in Valerius Ter- 
minus, 1.177. 
whether the same with that men- 
tioned in the Advancement of 
Learning, vi. 20-22. 
of man's wealth, vi. 50; viii. 
516. 
method of making, vi. 51. 
Invidia, antitheta de, ii. 473. 
carpit spiritus, iii. 425. 

Ira compressa succos corporis carpit, 
iii. 425. 

Irenzus, or the degrees of unity in 
the kingdom of God, ix. 353, 361. 

Iris, ex meteoris humillima, iii. 250. 

solvitur in ventos, 0. 
artificiosa, ii. 377. 
Irish long-lived, x. 106. 
anoint with salt butter, id. 
rub their linen with saffron, 1. 
in illness wrapped in blankets, 
x. 110. 
harp, iv. 246, 276, 279, 294. 
Iron, a kind of, in Cyprus, said to 
grow in size, if buried, v. 58. 
combination of, with stone, 
whether possible, vii. 385. 
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Iron — continued. 
fusion of, with brass, whether 
possible, vii. 386-3838. 
Irresolution, Cicero an example to 
deter from, vi. 102. 
Italians, suspicious nature of, ix. 274. 
Ivy growing on a stag’s horn, iv. 408. 
why consecrated to Bacchus, 
viii. 468. 
Ixion, fable of, a warning to the im- 
aginative, vi. 102. 
meaning of the fable, viii. 514. 
Ixionis fabula, ii. 110. 


J. 


Jacobus Primus laudatus, ii, 97-100, 
174, 198; iii. 28, 52. 
comparatus ad Hermetem Tris- 
megistum, ii. 99. 
ad Pollucem, ii. 113. 
Jail fever, v. 125. 
James I., favours shown to Bacon 
by, 1. 41, 42; viii. 895. 
fitted by character and training 
or a patron of the new philos- 
ophy, li. 75, 76. 
His book on the Duties of a 
King, ix. 209. 
James, St. acquainted with astronomy, 
ii. 150. 

Janus of imagination, ix. 61. 

Jejuniorium usus Christianus, ii. 317. 

Jesting, Lacedssmonian, vi. 45. 
antitheses for and against, ix. 

175, 176. 

Jesuite literis incubuerunt, ii. 151. 
Jesuitarum collegia, ii. 117. 
schole, ii. 494-497. 

Jesuits, the, education revived by, 

vi. 109. 
service rendered to learning by, 
vi. 143. 
their schools, the best models, vi. 
307. 
their skill in education, ix. 186, 
188. 
Jew’s-ear, a fungus called, iv. 409, 
468; x. 204. 

Jezebel painted her face, ix. 45. 
Joabin the Jew, his description of the 
customs of Atlantis, v. 390-394. 

Job, ix. 6, alluded to, vii. 804. 
book teems with natural philos- 

ophy, vi. 140. 
Jobi librum = gravidum _naturalis 
philosophie mysteriis, ii. 148. 
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Joci, antitheta de eis, ii. 488. 
Johannes, Dux Saxonia, ejus mori- 
turi serenitas, ii. 313. 
Johannes Pratensis, lines by, quoted, 
iii. 236. 
Johannes de Temporibus, qua diseta 
ad trecentessimum annum 
vixit, iii. 433. 
his maxim, “ Oil without, honey 
within,” x. 106. 
Jonson, Ben, his description of Bacon's 
manner of speaking, i. 50. 


Journals, a part of history, vi. 196; 


vili. 432. 

antiquity of, vi. 196. 
Jovianus, cause of his death, v. 128. 
Joy, sudden death caused by, x. 144. 
Judah and Issachar, the blessing of, 

ix. 302. 

Judge, effect of prejudice on, ix. 253. 

respect of persons by, ix. 257, 


condemnation of the innocent, 
ix. 259. 
Judgment, arts of, vi. 272-280; ix. 
93-102. 


perversion of, by false appear- 
ances imposed by the nature 
and customs of individuals, 
vi. 278. 
perversion of, by false appear- 
ances imposed by words, vi. 
279. See Logic. 
Judgments at law, necessity of ac- 
curate reports of, ix. 334. 
on points that have not vet 
arisen, ix. 339, 340. 
danger of inconsistency of, ix. 
341, 342. 
Juggling, discussion concerning, v. 
138 


forcing a card, v. 140. 
with a garter, 2. 
with the beard of an oat, iv. 385. 
proposed history of, viii. 380. 
Juices of fruits, either watery or oily; 
iv. 441. 
of plants: — 
milky juices, iv. 443. 
few of x red colour, iv. 444. 
of the body: — 
how preserved from depre- 
dation, ix. 42; x. 14-118, 
169. 
Juliana obtenebratio, vii. 321, 322. 
Juliani edictum versus Christianos, 
ii. 150. 
Julius Cesar. Vide Ceesar. 


PHILOSOPHICAL WORKS. 


Jupiter, his satellites, x. 430, 431, 
450 


chain of natural causes fastened 
to his throne, viii. 449, 478. 
summum naturalis catene an- 
nulum pedi solii Jovis affixum, 
ii. 105. 
a Luciano derisus, quia hodie 
sterilis, ii. 137. 
dux societatis agendique, ii. 142. 
satellites Jovis, vil. 333, 359. 
Juris-consulti de legibus scribentes, 
iii. 185. 
Jurisdiction of courts, disputes about, 
ix. 341, 342. 
J urists, Roman, the two schools of, iii. 
169. 
Jus privatum, firmamentum ejus, 
iii. 136. 
sub tutelé publici juris latet, 
iii. 137. 
publicum : — 
juris privati tutela, iii. 137. 
fines ejus, 7. 

Justice commutative and distribu- 
tive, and arithmetical and 
geometrical proportion, coin- 
cidence between, vi. 210. 

antitheses for and against, ix. 


166. ; 
a treatise of universal justice, 
ix. 311. 


Justinian, his digest of laws made in 
an unlearned age, ix. 330. 
Justitia universali, tractatus de, iii. 
3 


antitheta de, ii. 475. 
Juventutis et Senectutis discrimina, 
iii. 479-482. 
juventus corporis, iii. 479-481. 
mentis, iii. 481, 482. 
instauratio ejus, iv. 117. 
antitheta de ea, ii. 466. 


K. 


Kalendar of man’s wealth, vi. 50. 
method of making, vi. 51. 
Calendar. 

Kalendarium dubitationum, sive 
problematum in natura, de- 
sideratum, ii. 285. 

Placitorum philosophia, ii. 287. 

Kall, ashes of, used in making Venice 

glass, v. 43. 
Kepler, his introduction to De Stella 
artis, i. 299. 
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Kepler — continued. 
his method unskilful, ii. 17. 
Bacon ignorant of his discoveries, 
vi. 436; vii. 280-284. 
Kermes, beads made of, v. 149. 
Kernels of vines laid round the root 
render the vine more fruitful, iv. 
181. 
Key held between two men's fingers, 
ivination by, v. 146. 
Kingdom of God, ix. 297. 
Kings, learning in, almost a miracle, 


vi. 90. 
duty of, vi. 325. 
what they have done for learn- 
- ing, vi. 172; viii. 398. 
what it is in their power to do, 
viii. 405. 
origin of their love of frivoli- 
ties, Ix. 203. 
duties of, King James’s book 
on, ix. 209. 
may be praised to their faces, 
how far, ix. 210. 
usually desire contradictories, 
ix. 218. 
Kittens, their blood used to cure 
erysipelas, x. 138. 

Knowledge, all to be limited by re- 
ligion, and referred to use and 
action, vi. 28. 

the prejudice infinite from com- 
mingling divine with human, 
vi. 29. 

limits and end of, vi. 27-37. 

thirst of, vi. 30, 31. 

a plant of God's own planting, 
vi. 32. 

impediments of, vi. 37-46. 

end and scope of, mistaken, vi. 
46, 47. 

true ends of, vi. 34. 

the kingdom of, man must enter 
as a little child, vi. 37. - 

like water, will not rise above 
the level of the spring, vi. 41. 

which now is, is but a shrub, #, 

hitherto, the length of one man’s 
life hath been the greatest 
measure of, 7b. 

its State ever a democratie, vi. 


that tendeth but to satisfaction, 
is courtezan-like, vi. 34, 49, 
135. 

the very styles of delivery of, 
are so many characters of 
imposture, vi. 70. 
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Knowledge — continued. 
two ends of the tradition of, 16. 
no composition of society which 
has not some contrariety to- 
wards true knowledge, vi. 76. 
Plato’s opinion that all know!l- 
edge is remembrance, vi. 88. 
kind of, which occasioned the 
fall of man, vi. 92, 138. 
amount of, not limited by the 
capacity of the mind, vi. 92. 
true limits of human, vi. 94. 
produced by the contemplation 
of God’s works, vi. 96. 
superficial, most popular, vi. 131. 
hindered by premature reduc- 
tion to arts and methods, 1d. 
error of mistaking the true end 
of, vi. 134. 
true value and dignity of, vi. 
136 


light and knowledge, relation be- 
tween, vi. 137. 

revival of, at the Reformation, 
vi. 1438. 

effect of, on men’s minds, vi. 163. 

fortune advanced by, vi. 166. 

pleasures of, surpass all others, 
vi. 167. 

immortality of, vi. 168. 

division of, vi. 207. 

stages of, vi. 221. 

of ourselves, vi. 236, 370. 

of others, vi. 363. 

respecting the body and mind, 
vi. 237. 

concerning the body, vi. 241- 
253. 


concerning the mind and soul, 
vi. 237, 254-308. 

method materia] to the use and 
progression of, vi. 289. 

longitude and latitude of, vi. 295. 

critical, vi. 303. 

pedantical, vi. 305. 

times and seasons of, 15. 

courses of, tb. 

relating to the character and 
disposition, vi. 332. 

and faith, vi. 394. 

that cannot be worked upon b 
reason, dangerous, vi. 404, 

5. 


present mode of delivering, 
checks further progress, vi. 
19. 
the aims of, viii. 167. 
present ill condition of, viii. 168. 
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Knowledge — continued. 

true knowledge is knowledge 
by causes, 15. 

its relation to human power, viii. 
167-171. 

and power meet in one, viii. 67. 

antitheses for and against, ix., 
169. 

of man is as the waters, viii. 470. 

divided into inspired divinity 
and philosophy, viii. 471. 

the one from inspiration, the 
other from the senses, ib. 

divisions of, ix. 14, 189. 

art of retaining, ix. 103-106. 

of men may be gained in six 
ways, ix. 272. See Moral 
Knowledge, Civil Knowledge, 
History, Learning, Philoso- 
phy, Scientia. 

Knowledges, the pyramid of, viii. 
507. 


L. 


Labyrinth of the universe, viii. 82. 

Labyrinthi instar, est universi struc- 
tura, i. 205. 

Lacedzmonian jesting, vi. 45. 

Lacticiniorum historia conscribenda, 
ii. 67. 

Ladanum collected from goats’ 
beards, iv. 436. 

Lais, habete Laidem, dummodo a 
Laide non habeamini, vii. 63. 
Lamp, plant in the likeness of, iv. 

33. 
Lamero, Hernandez, his evidence on 
tides, v. 244. 
Lamp, handing on the, ix. 124. 
Languages, their various properties 
to be studied, ix. 112. 
to be improved by interchange 
of words, ix. 113. 
derived from the Goths, ii. 418; 
ix. 114. 
Lapides longo tempore concrescunt, 
i. 527. 


aque condensatio super, iv. 100, 


conglomerati, iv. 103. 
Lapis, super aquam lateralitér jactus, 
vil. 250. 
Lydius, ex lapidibus gravissi- 
mus, vii. 242. 
de natura lapidum, vii. 244. 
aetites, vii. 202. 
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Lapsus hominis, ii. 101, 146. See Laws — continued. 


Fall of Man. 

ex parte reparari possit, i. 538. 

Lassitude of particular parts, why, 

v. 23. 

remedies for, v. 22, 22. 

Latens processus, in corporibus con- 
cretis quomodd inveniendus, 
i. 347, 348, 353. 

series et ordo mutationis, vii. 53. 
schematisma in corporibus, i. 
349-353. 

Latent process discovered oY con- 
sidering compound bodies, 
viii. 172. 

mode of investigating it, viii. 174. 
configuration in bodies, how to 
be investigated, vill. 174-176. 
investigation of, the subject- 
matter of physics, viii. 177, 

178. ; 
Latin language compared with 

Greek, ix. 112-114. 

Latitudo ventorum, iii. 261. 

Laudation of self, ix. 281, 282. 

Laughter, excited by imitation, iv. 

303; v. 17; by tickling, v. 41. 
Laus, antitheta de eA, ii. 469. 
Law of God, vi. 409, 410. 

division of, 26. 

Law-books, ix. 335-339. 

Lawmakers, wisdom touching the 

administration of laws, necessary 

to, vi. 389. 

Laws, public part of government, de- 
ficient, vi. 390. 

reverence: for, not undermined 
by learning, vi. 104. 

perfection of, consists of five 
things, vi. 390; ix. 313. 

the consideration of, belongs to 
statesmen, ix. 311. 

the end and object of, ix. 3138. 

virtues and dignities of, 1. 

uncertainty of law of two kinds, 

ix. 314. 

1. Where no law is pre- 
scribed, three reme- 
dies for cases omit- 
ted, 76. 

a. Reference to similar 
cases, and exten- 
sion of the law, ix. 
815-317. 

6. Employment of ex- 
amples not yet 
grown into law, ix. 
317-320. 


c. Courts preetorian and 
censorian, ix. 320- 
324. 

Retrospective aspect of 
laws, ix. 324, 325. 

2. Where the existing law 
is obscure, 1x. 326. 

Obscurity arises from 
four causes, tb. 

a. Excessive accumula- 
tion of laws, ix. 
826-331. 

remedied by new di- 
gests, ix. 328-331. 

b. Confused. drawing 
up of laws, ix. 331- 
333. 

c. N egligent methods 
of interpretation, 
ix. 333-3 0. 

reports of judgments, 
A. 334, 33 

authentic writers, ix. 
335. 

auxiliary books, ix. 
336-339. 

answers and opinions, 
ix. 339, 340. 

relections, ix. 340. 

d. Inconsistency of 
judgments, ix. 341, 
342. 


antitheses concerning the rules 
of interpreting, ix. 181. Vide 
Leges. 
Lawyers, bad lawmakers, vi. 389. 
why bad promoters of their own 
fortunes, vi. 382. 
value of their writings on law, 
ix. 311. 
Lead increases with age, v. 59. 
fixes quicksilver, v. 87. 
Leaping with weights, ix. 187. 
Learned men, why some have been 
heretics, vi. 96. 
the best statesmen, vi. 100. 
alone love business for itself, vi. 
102, 103. 
cause of idleness in, 1. 
poverty of, vi. 106. 
errors and imperfections of, vi. 
employments of, vi. 109. 
manners of, vi. 110. 
patriotism of, vi. 112. 
fail in application to particular 
persons, vi. 113. 
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Learned men — continued. 
often misjudged by reason of 
errors in small matters, vi. 114. 
flattery by, the greatest discredit 
to learning, vi. 116. 
obsequiousness of, 25. 
Learned times inclined to atheism, 
vi. 92, 96. 
Learning in a king almost a miracle, 
vi. 90. 
discredits to, from ignorance, vi. 
91 


objections to, by divines, and 
answers to them, vi. 91-97. 
objections by politicians, and 
answers to them, vi. 97-105. 
compatible with military excel- 
lence, vi. 99. 
not prejudicial to policy and 
government, 1. 
discredit to, from the errors of 
learned men, vi. 106. 
from the employment of 
learned men, vi. 108. 
teaches men their accountability 
to God and kings, vi. 113. 
teaches the force of circum- 
stances, vi. 102. 
distempers of, vi. 117. 
delicate, vi. 118. 
contentious, vi. 121. 
fantastical, vi. 117, 125. 
peccant humours of, vi. 129-1386. 
commendation of, vi. 136. 
scriptural exhortations to, vi. 
144. 
promotes order, vi. 146. 
relics of, preserved by the Chris- 
tian church, vi. 143. 
advances civil merit, vi. 146. 
its influence on government, 1. 
on men's manners, vi. 162. 
promotes moral and private vir- 
tues, vi. 163, 164. 
mitigates the fear of death or 
adverse fortame, vi. 164. 
is power, vi. 165. 
advances fortune, vi. 166. 
its influence on military virtue 
and prowess, vi. 153, 161. 
immortality of, vi. 168. 
plans of, vi. 172. 
laces of, vi. 173. 
ivision of, vi. 182. 
controversy prejudicial to, vi. 


the advancement of, viii. 396. 
needs royal patronage, 1d. 


Learning — continued. 


the acts thereof in general three, 
Reward, Direction, Assist- 
ance, 70. 
in special about three objects, 
Places, Books, and Persons, 
viii. 397. 
in places, four circumstances, 
Buildings, Revenues, Privi- 
leges, Laws of Discipline, 2. 
in books, two, Libraries, Good 
Editions, viii. 398. 
in persons, two, Readers of 
Sciences Extant, Inquirers 
into parts Non-extant, 26. 
defects in these acts of advance- 
ment, six, viii. 399-405. 
want of foundations for arts 
at large, viii. 399. 
meanness of professional sal- 
aries, viii. 400. 
want of allowance for ex- 
periments, viii. 401. 
bad arrangement of aca- 
demic studies, viii. 402. 
want of communication be- 
tween universities, viii. 
404. 
want of inquiry into the de- 
ficiencies of the arts, 7. 
practical wisdom and learning, 
whether found together, ix. 
237. 
resembles a hawk rather than a 
lark, ix. 270. 
triple division into History, Poe- 
sy, and Philosophy, according 
to the three faculties of mem- 
ory, imagination, and reason, 
x. 403. 
three periods of, viii. 110, 435; 
ix. 344. 
history of, wanting, viii. 419. 
antitheses for and against, ix. 
170. See Knowledge, Scien- 
tia. 


Leaves, comparative size of, in plants, 


iv. 434. 
curled, from what cause, iv. 448. 


Lecturers in universities should be 


able men, vi. 175. 
their salary should be liberal, vi. 
176. 
in science, want of endowment 
for, viii. 400. 
guardians of the stores and bag- 
age of learning, i. 


Legal fictions, iii. 167. 
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Leges, origo et finis earum, iii. 137. 
leges legum, iii. 138. 
legum bonarum indicia, 76. 
de certitudine legum, iii. 138- 
71. 
legis bone quinque note, iii. 138. 
. optima lex, que minimum relin- 
quit arbitrio judicis, iii. 139. 
incertitudo legum duplex, 2. 
de casibus omissis, remedium 
triplex, 26. 
1. Per processum ad similia, 
lii. 140, 141. 
exceptio legum penali- 
um, iii. 140. 
de statutis, que jus 
commune abrogant, 
ib. 
de statutis, que tem- 
poris leges fuerunt, 1. 
de statutis brevioris 
- gtyli, iii. 141. 
de extensione statuti 
explanatorii, 1. 
solemnitas verborum 
non recipit extensio- 
nem ad similia, 1b. 
de casibus postnatis, 1. 
2. Per usum exemplorum, 
iii, 142-145. 
exempla a bonis tem- 
poribus petenda, iii. 
142. 
” recentiora pro tutiori- 
bus habenda, sed mi- 
noris auctoritatis, iii. 
143 


vetustiora cauté reci- 
pienda, t. 

cavenda in exemplis re- 
cipiendis, iii. 143, 144. 
3. Per jurisdictiones que 
statuunt ex arbitrio bo- 

ni viri, iii. 146-151. 
de retrospectione legum, iii. 151, 


de, iii. 154. 
obsoletz leges, iii. 155. 
de novis digestis legum, 
iii. 156-158. 
2. A descriptione legum ob- 
scura, lil. 159-161. 
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Leges — continued. 
de loquacitate legum, 
iii. 159. 
preambula legum, iii. 
160. . 
3. A modis enucleandi juris 
neglectis, iii. 161- 
168. 
a. Per __ perscriptiones 
judiciorum, iii. 162. 
. Per scriptores au- 
thenticos, iii. 163. 
c. Per libros auxiliares, 
iii. 163-16 . 
antiquitates 
iii. 165. 
d. Per responsa et con- 
sulta, iii. 167, 168. 
e. Per prelectiones, iii. 
169. 


legum, 


de vacillatione judiciorum, iii. 
169-171. 

legum scientia ad viros civiles 
proprié spectat, iii. 135. 

See Law. 

Leibnitz, his remark that the restorers 
of philosophy all held that the 
properties of bodies are to be 
explained by magnitude, figure, 
and motion, i. 97. 

distinction between perception and 

apperception, i. 109. 
quotes Bacon's saying about little 
knowledge, ii. 105. 

his atomic theory, v. 279. 

Bacon's influence on, v. 281. 
Leisure time, how to be spent, vi. 
Lemaistre (De Maistre) charges Ba- 

con with asserting the eternity of 
matter, ii. 144; v. 276. 

Lens, convex, iv. 135. 

Leonis duratio vite, iii. 355. 

Lepanto, battle of, ix. 309. 

Lepra lex Mosis de, ii. 147. 

Lepus vix ad septem annos pervenit, 

iii. 358. 
Letters, appendices to history, vi. 


20 
i es of words, vi. 283. 
a collection of, viii. 438. 
discourse upon, ix. 267. 
Leucadians, their custom of throw- 
ing aman suspended by birds and 
feathers from a cliff, v. 109. 
Leucippus, his doctrine concerning a 
vacuum, x. 426, 427. 
de vacuo, vii. 308, 309. 
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Levant, custom of the, not to gaze 
upon princes, vi. 114. 
Lever, theory of, known in Bacon's 
pom i}. 392. of the th 
acon ignorant of the theory, vi. 
437, 438 


Lex cxremonialis Mosis, ii. 147. Vide 
Leges. 
Liberal arts, when they most flourish, 
vi. 253. 
Liberi venti, iii. 217, 226, 233. 
Libertas sermonis interdum mode- 
randa, iii. 97. 
Liberty of direction, what, vi. 53. 
of speech, vi. 369 ; ix. 276, 277. 
Libraries, vi. 174. 
Library of nature, vi. 418. 
Libri, M., his remarks on Porta's spec- 
ulation, iv. 14. 
Libri desiderati, ix. 359-361. 
Historia Preetergenerationum et 
Artium, ii. 189. 
Historia Naturalis Mechanica, 
ii. 193. 
Historia Inductiva, ii. 198. 
Oculus Polyphemi, ii. 199. 
Historia ad Prophetias, ii. 217. 
Philosophia secundum Parabo- 
las antiquas, ii. 225. 
Philosophia prima, ii. 253. 
Astronomia viva, 1i. 272. 
Astrologia sana, ii. 276. 
Kalendarium Dubitationun, ii. 
285. 
Placita antiquorum Philosopho- 
rum, ii. 286. 
Forme rerum, ii. 288, 300. 
Magia naturalis, ii. 300. 
Inventarium opum humanarum, 
ii. 302. 
Catalogus Polychrestorum, ii. 
30: 


Summitates nature humane, ii. 
312. 

Physiognomia corporis in motu, 
in. 315. 


Continuatio medicinalium nar- 
rationun, ii. 327. 

Anatomia comparata, 1. 

De morbis insanabilibus, _ ii. 
330. 

De medicinis authenticis et posi- 
tivis, il. 334. 

De imitatione nature in balneis 
artificialibus, #. 

Filum medicinale, ii. 336. 

Philosophia naturalis, #. 

De prolongatione vite, id. 
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Libri — continued. 

Doctrina de anim& sensibili, ii. 
347. 

De motu voluntario, ii. 353. 

De differentia perceptionis et 
sensus, 10. 

De forma lucis, 2. 

Inventio artium et scientiarum, 
‘di. 362. 

Venatio Panis, ii. 371. 

Organum Novum, ii. 385. 

Topice particulares, ii. 389. 

Elenchi magni de idolis, ii. 403. 

Artis judicandi appendix, 2. 

Doctrine de organo sermonis, 
pars de notis rerum, ii. 413. 

Grammatica philosophans, _ ii. 

17. 

Traditio lampadis, sive metho- 
dus ad filios, ii. 429. 

Inquisitio prudentiz: sermonis 
privati, ii. 443. 

Colores boni et mali, 2. 

Antitheta rerum, ii. 464. 

Formule minores, ii. 490. 

De cautelis et vitiis respectivis, 
iii. 31. 

De fructu vita, ili. 35. 

Doctrina de occasionibus sparsis, 
iii. 60. 

Faber fortune, iii. 90. 

Consul paludatus, iii. 120. 

De justitid universali, iii. 134. 

Sophron, sive de legitimo usu 
rationis humane in divinis, 
iii. 180. 

De gradibus unitatis m civitate 
Dei, iii, 182. 

Emanationes Scripturarum, iii. 


Lies, a prince who hearkens to, has all 
his servants wicked, ix. 248. 
Spanish proverb concerning, ix. 
274 


Life, long, whether a blessing, x. 11. 
prolongation of, two causes con- 
duce to, iv. 300. 
freedom and indulgence, as 
in a country life, 1. 
regulated control, the life of 
the philosopher, id. 
women live longer ‘than 
men, because they take 
less exercise, iv. 304. 
one object of medicine, vi. 
246. 
receipts for, vii. 430-433. 
four precepts for. vii. 432. 
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Life, prolongation of — continued. 
a consideration neglected 
by physicians, x. 9. 
life, animal, referred by Bacon 
to the spiritus, i. 109. 
life and death, proposed history 
of, viii. 307. 
the history of, x. 9-176. 
topics of inquiry concerning, 
x. 15-18. 
length of, in man, x. 34. 
in animals, x. 16, 34-37. 
birds, x. 37-40. 
fishes, x. 41, 42. 
vegetables, x. 22, 23. 
causes of these diversities 
of length of life, x. 42-45. 
antitheses for and against, ix. 
166. 
duration of, provisional rules 
concerning, x. 156-176. 
the rat and husbandry of, ix. 
214. 
its abode in the body, x. 159, 
160 


See Durable, Longevity, Spirit. 


Light, parallels between light and 
knowledge, ii. 252. 
creation of, li. 145. 
connection between light and heat, 
ii. 374. 


the first of created forms, vi. 137. 
and knowledge, relation be- 
tween, 1b. 
of nature, insufficient to incul- 
cate religion, vi. 394. 
notions of virtue and vice, 
how derived from light 
of nature, vi. 395. 
velocity of, viii. 297. 
inquiry as to the form of, ix. 
58, 59. 
air has some natural light of its 
own, ix. 59. 
“Topics of inquiry respecting,” 
iv. 133-140. 
reface to, iv. 129-131. 
te of treatise, iv. 129. 
table of presence, x. 275. 
table of absence in the next de- 
gree, x. 276. 
table of degrees, 2. 
colours of, 26. 
reflections of, x. 277. 
multiplications of, 1. 
methods of overpowering, x. 278. 
operations or effects of, ib 
continuance of, x. 279. 
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Light — continued. 
ways and passages of, #. 
transparency of lucid bodies, x. 
2 
affinities and oppositions of, 4%. 
with heat, tenuity, and mo- 
tion, 10. 
with sound, iv. 229, 270,271, 
276, 288-290; x. 281, 282. 
opinion of Telesius concerning, 
x. 365. 
See Heat, Lux. 
Ligna ad decoctiones idonea, iii. 440. 
Limbs, quaternion of, in animals, 
viii. 234. 
Limitation of propositions, ix. 128. 
Limites ventorum, iii. 220, 259-262. 
Lincostis, a prickly water-plant, iv. 


Linguarum donum, ii. 149. 
Liquefaction of bodies, three causes 
of, v. 82. 
Liquids and solids, alike subject to 
Tavity, x. 302, 303. 
di erently affected by gravity, 
why, 2. 


desire of continuity strongest in 
solids, x. 304. 
Liquor, bottled and then again re- 
turned to the vat will fill a less 
space, why, v. 99. 
of knowledge, viii. 397. 
preservation of liquors, in wells 
and vaults, iv. 345. 
mixtura liquorum, vii. 244. 
Litere humaniores fidei et religioni 
duo ministeria persolvunt, ii. 
151. 
actiones ad literas amplifican- 
das, circa tria versantur, 
ii. 176. 
musarum sedes, 25. 
libros, ii. 177. 
literatorum hominum per- 
sonas, 26. 
collegiorum jampridém funda- 
torum defectus. Vide Col- 
legia. 
antitheta de eis, ii. 478. 
literarum tertia periodus, iii. 172. 
Literary history, deficiency in, vi. 
183; viii. 419. 
spirit of an age, viii. 420. 


" Literati, fortune et opprobria eorum, 


ii. 114-124. 
opprobria, quibus literas asper- 


gunt: 
1. Theologi, ii. 100-105. 


N 
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Literati — continued. 
scientis nimium appe- 
titum primum fuisse 
peccatum, ii. 100. 
scientiam tumorem in- 
ducere, dolorem au- 
ere, ad atheismum 
. ucere, ii. 100, 103. 
redargutio, ii. 101-105. 
2. Politici, ii. 100, 105. 
militari gloris: ineptos 
reddere, ii. 105, 107. 
in politicis ingenia cor- 
rumpere, ii. 107. 
otii et secessis amorem 
instillare, ii. 106, 110- 
112. 
reverentiam legum at- 
que imperii convel- 
lere, 11. 106, 112, 113. 
8. Ipsorum literatorum errore, 
ii. 100, 114. 
a. a fortuna literatorum, 
ii. 114-117. 
& paupertate et inopid 
ipsorum, ii. 114, 115. 
& Vitz genere obscuro, 
ii. 116. 
ab occupationum vili- 
tate, ii. 116, 117. 
6. a moribus literatorum, 
ii. 114, 117-124. 
quia preecepta natur& 
duriora edunt, ii. 117, 
118. 
quia fortunarum sua- 
rum haud satis stu- 
diosi, ii. 118-120. 
quia non facilé se ac- 
commodant erga per- 
sonas quibuscum ne- 
otiantur, ii. 120. 
quia moribus parim 
elegantes, ii. 121-124. 
Litigious arguments, bad effects of, 
vi, 412. 
Liturgy, a branch of divinity, vi. 409. 
preaching and sacraments a part 
of, vi. 410. 
invocation, a part of, 1b. 
Liver, diseases of the, x, 122, 123. 
liquids good for, 26. 
roots good for, #6. 
Lives, a division of history, vi. 190, 
19 


deficient, vi. 195. . 
histories of, ix. 267. See Biog- 
raphy. 
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Living Spirit rarer than air, x. 197. 
See Spirit. 
Loadstone, magnetic attraction yields 
to gravity, ix. 196. See Magnet. 
Loci communes sive topica oratorum, 
L ii. 387. ; d by th 
ocusts, plagues cause e pu- 
trefying bodies of, v. 127. P 

Logarithms, Bacon ignorant of Na- 
piers, ii. 306; vi. 437. 

Logic treats of the understanding 
and reason, producing deter- 
minations, ix. 61. 

why unpalatable to many, xi. 62. 
arts of, four in number, Ix. 63. 
J. Art of inquiry or inven- 
tion, ix. 64-92. 
1. of arts and sciences, 
shown deficient, ix. 
64-71. . 
a. for discoveries are at- 
tributed to chance 
or to animals, ix. 


65-67. 
6. the present form of 
induction cannot 


establish the prin- 
ciples of science, 
ix. 68. 
c. nor can lower axioms 
re deduced wom 
ese principles 
syllogism, ix. 69. 
two divisions of this 
art of indication, 
ix. 71. 
learned experience, 
or the Hunt of Pan, 
treats of the meth- 
od of experiment- 
ing, ix. 72-83. 
interpretation of na- 
ture, or the New 
Organon, xi. 72, 83. 
2. of arguments, ix. 83-92. 
a. promptuary or pro- 
vision of argu- 
ments, ix. 84. 
b. topics, general and 
particular, ix. 86, 
7 


II. Art of judging or judg- 
ment, 1x. 938-102. 
1. by induction, ix. 93. 
2. by syllogism, or reduc- 
tion, direct or in- 
verse, ix. 94. 
a. analytic, ix. 95. 
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Logic — continued. 
6. doctrine of elench- 
es, or detection of 
fallacies, ix. 95- 
101. 

appendix treating of the 
application of the nature 
of the proof to the na- 
ture of the subject, ix. 

102. ' 
III. Art of retaining knowledge, 

divided into, ix. 103. 
1. that concerning helps of 
memory, ¢. g. writing, 


2. that concerning memory 
itself, ix. 104. 

divided into prenotion 

and emblem, ix. 108, 
106. 
IV. Art of transmission, ix. 108. 

1. concerning the organ of 

discourse, divided 
into, 7. 
a. notes of things, ix. 
109, 110. 
ex congruo, as hie- 
roglyphics and 
gestures, 20. 
ex placito, or real 
characters, 7. 
b. grammar, divided in- 
to literary and 
philosophical, ix. 
111-120. 
relating to speech, 
ix. 108, 111. 
comprising all the 
accidents. of 
words, as sound 
measure, accent, 
ix. 118. 
relating to writing, 
ix. 108, 115. 
appendix on writ- 
ing in cipher, ix. 
116-120. 
2. concerning the method of 
discourse, or wisdom 
of transmission, ix. 
121-130. 
diversities of methods: 
magistral or initiative, 
ix. 122, 

exoteric or acroamatic, 
ix. 124. 

in aphorisms or in 
methods, ix. 124, 125. 
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Logic — continued. 

by assertions with proof, 
or by questions with 
determinations, ix. 
126. 

suited to the subject- 
matter, 1b. 

and to the hearers’ in- 
formation, 2. 

other methods have 
been well treated of 
by others, ix. 127. 

parts of are two: 

disposition of a whole 
work, ix. 128. 

limitation of proposi- 
tions, td. 

8. concerning the illustra- 
tion of discourse, rhet- 
oric or oratory. See 
Rhetoric. 

two appendices of the art of 
transmission, ix. 184. 
criticism, to which belongs, 1. 
correction and editing of 
approved authors, 1. 
interpretation and annota- 
tion, ix. 185. 
reviews of their merits, ix. 
186. 
art pedagogical or education, 
ix. 186-189. 
differs from rhetoric, how, vi. 
300. 
cannot advance science, why, 
vili. 81, 32. 
uselessness of the ordinary form, 
viii. 41. 
form proposed by Lord Bacon, 
viii. 42. 
useless for discovery of princi- 
ples, viii. 114. 
aim of the Baconian, viii. 347. 
study of, commenced too early, 
vi. 178; viii. 402. See Ratio 
humana, Reason. 
Logica de intellectu et ratione dis- 
serit, ii. 359. 
studium pluribus minimé gra- 
tum, ii. 360. 
artes quatuor continet, ii. 361. 
I. Ars inquisitionis seu inven- 
tionis que duplex, ii. 362- 
394. 

una artium et scientiarum, 
in qué quantum deside- 
retur apparet ex hoc 
quod, ii. 362. 
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Logica — continued. 
a. dialectica de invenien- 
dis artibus nil cogitat, 
ii. 363-366. 
6. inductio quam proponit 
dialecta est vitiosa, ii. 
366, 367. 
ce. syllogismus ad axioma- 
ta inferiora deducen- 
_ da non valet, ii. 368- 
370. . 
altera argumentorum, que 
duplex: 
a. promptuaria, ii. 386. 
b. topica, que vel gene- 
ralis vel particularis, 
li. 388-394. 
If. Ars judicandi que fit: 
per inductionen, ii. 395. 
per syllogismum, ii. 896. 
ars judicandi partitur in 
a. analyticam, ii. 397. 
6. doctrinam de_ elenchis, 
quorum tres partes: 
E. sophismatam, ii. 397, 
398 


E. hermenie, ii. 398, 
99. 


E. imaginuin sive ido- 
lorum, ii. 399, 400. 
de analogiaé demonstratio- 
num, li. 404. 
III. Ars retinendi in duas partitur: 
a. de adminiculis memorize 
sive scriptis, ii. 404. 
b. de memoria ipsa, que du- 
plici intentione niti- 
tur, ii. 407. 
preenotione. 
emblemate. 
IV. Ars tradendi, seu traditiva, in 
tres partes divisa, ii. 410. 
1. de organo sermonis, sive 
ammatica, que duplex, 
i 413, 414. 1 P 
a. grammatica literaria com- 
prehendit. 
1.doctrinam de notis re- 
rum, que, vel ex con- 
gruo, scilicet hiero- 
givphica et gestus, ii. 
412, 413. 
vel, ad placitum, scili- 
cot characteres reales, 


2. de locutione, ii. 410. 
8. de scriptione, que, ii. 
3 
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Logica — continued. 
aut alphabeto vulgari 
perficitur, ii. 419. 
aut ciphris, ii. 420-427. 
ad grammaticam litera- 
riam pertinent sonus, 
mensura, accentus, ii. 
; 417-419. hilosophi 
. grammatica philosophica, 
6 ii. 414-417, P 
2. de methodo sermonis, ii. 427-— 
436. Vide Methodus. 
8. de illustratione sermonis, ii. 
437-491. Vide Rhetorica. 
appendices duo artis traditive 
de librorum lectione, 
ii. 492. 
a. ars critica, ii. 492—494. 
b. ars pedagogica, ii. 494~- 
97. 


vulgaris inutilis, i. 214. 
nova proponitur, i. 214-216. 
Baconiana quid docet, i. 586 
nostra differt a vulgari preecipué 
tribus, vii. 42. 
finis nostre, 7. 
Logicians, erroneous deductions of, 
vi. 265. 
Longevitas animalium, iii. 354-366. 
plures ex avibus longeve 
quam ex quadrupedibus, 
iil. 363. 
animalia, que creantur ma- 
gis ex substantia matris 
quam patris, longeviora, 
ili. 364. 
de gestatione in utero lon- 
geviorum, 2. 
graminivora brevioris sevi 
uam herbivora, iii. 365. 
de integumento corporis, id. 
magna crania brevioris evi, 


volantia et natantia longe- 
viora quia feruntur, iii. 
366. . 

que longiore tempore per- 
ficiuntur longeviora, 2. 

animalia mitiora non lon- 
geeva, 1b 

quorum carnes atriores, lon- 
gioris sunt vita, 1. 

mole grandiora, pusillis lon- 
geviora, ib. - 

Hominun,, iii. 331-473. 

an lucrum sit, jii. 331. 

hominum S. Scripturis mem- 
oratorum, Ui. 369-372. 


PHILOSOPHICAL WORKS. 5565 


Longsvitas — continued. 


hominum qui apud ethnicos 
auctores inveniuntur, iii. 
373-391. 

a te nos in Anglia, 1 iii. 391. 
reneticorum, 

P rriculum humane etatis 
a tempore Mosis ad nostra 
circa octogesimum annum 
stetisse, ill. 392. 

regionibus frigidioribus fre- 
quentiis quam calidiori- 
bus inventa, iii. 393. 

insulani mediterraneis lon- 
geeviores, ib. 

loca excelsa potius quam de- 
pressa longzvos edunt, 
Hi. 394. 

paludes nativis propitii, ad- 
venis maligni, 7 

regiones ob longevitatem 
celebratsz, id. 

aeris salubritas spectanda, 
ili. 395. 

conditio parentum multum 
potest, lil. 395, 396. 

signa corporis longevi, ii. 
397-399. 

diseta que ad vitam longe- 
vam prodest, iii. 399, 400. 

que genera vite ad lon- 

geevitatem faciant, iii. 
401, 402. 
vita reli iosa, iii. 401. 
philosophica, 76. 
rusticana, iii. 402. 
militaris, 2. 

medicine que ad vitam 

producendam prosunt, iii. 
5. 


exclusio aeris ambientis ad 
diuturnitatem vite dupli- 
citér innuit, iii. 480-437, 
494. 

vita in antris longeeva, iii. 
431. 


vita anachoretarum colum- 
narium, w. 
in montibus, i iii. 432. 
succi corporis roscidi ad 
longevitatem conferunt, 
iii. 495. 
alimentatio ab extra, iii. 496. 
refrigeratio externa, iii. 499. 
disete non medicine, 1. 
Arborun, iii. 341-343. 
Aviun, ili. 358-361. 
Piscium, iii. 361-3863. Vide Vita. 


Longanimity, vi 
Longevit gevity, w 


yh cther d desirable, i iii. 815. 

man justified in striving 
mar iii. 316. 

Bacon's theory of, ili. 319. 

Bacon's instances of, whence de- 
rived, iii. 320. 

whether a blessing, x. 11. 

inquiries to be made concerning, 
x. 16, 17. 

of men mentioned in Scripture, 
x. 48-51. 

instances from heathen authors, 
x. 51-56. 

other historic instances, x. 57- 
65. 

of madmen, x. 65. 

of nymphs and demons, 1. 

the same from the time of Moses 
to the present da ays x. 66. 

greater a the cold climates, x. 

67. 


in islands than in continents, 


in high places than in low, 
x. 68. 
in marshes, 2. 
countries remarkable for, w. 
how far hereditary, x. 69, 70. 
signs of, x. 71-73. 
influence of diet on, x. 738, 74. 
what mode of living promotes, 
x. 74-76. 
the religious life, x. 74. 
the literary, x. 75. 
the country, x. 76. 
the military, 1. 
medicines to roduce, x. 76-78. 
health and longevity not pro- 
duced by the same causes, x 
82 


three intentions respecting, 2. 
1. prevention of consump- 
tion. 
2. perfecting repair. 
3. renovation of decay. 
aided by spare and regular diet, 
x. 95. 


promoted by seasonable sexual 
intercourse, x. 96. 

how affected by the working of 
the passions, x. 98-100. 

in caves and on high places, x. 
104, 105. 

exclusion of the air, conducive 
to, x. 168. 

juices of the body hard and ros- 
cid, x. 169. 
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Longevity — continued. 
alimentation from without, x. 
external refrigerations, x. 173. 
diets not medicines, x. 174. 
of vegetables, x. 22, 23. See 

Life, Medicines, Spirits, Air. 

Lopping trees, iv. 863, 864. 

Loquacitas, antitheta de eA, ii. 480. 

Loquacity, antitheses for and against, 

ix. 172. 

Lot’s offer, v. 393. 

Love, the. Platonist theory of, v. 1385, 


superiority of, over the other af- 
fections, vi. 344. 
antitheses for and against, ix. 
6. 
Menander's saying of, ix. 227, 
228 


Xenophon of, ix. 228. 
as if you were sometime to hate, 
ix. 293. See Cupid. 
Lower, Sir William’s, letter to Har- 
riot, vii. 339. 
Lucianus, de diis hodid effcatis, ii. 


de philosopho parasito, ii. 122. 
Luck, conceit that some men are 
lucky, v. 1385. See Chance. 
Lucretius, his views respecting the mo- 
tion of the planets, vii. 275. 
Ludicra per motum ventorum effi- 
cere, iil. 298. 
Lullii ars philosophandi, ii. 436; vi. 
296. 
Lully, Raymond, his philosophy, ii. 
36. 


his art mere sciolism, ix. 129. 
Lumen siccum optima anima, ii. 104. 

nature, duplicem habet signiti- 

cationem, iii. 177. 
Luna, lunam inter et passiones cor- 

porum inferiorum consensus, 
1. O34. 

substantia corporea lune, i. 446. 

ex materia solida facta, vii. 380; 
contra, Vii. 348. 

motus et tempora lune, que 
generant ventos, iii. 255. 

fluxus et refluxus maris vulgo ad 
motus lune refertur, v. 247. 

consensus certe nonnullos ha- 
bent inter se, v. 253, 254. 

motus sexhorarius cum motibus 
luna consensum non habet, v. 
254. 

facies in orbe lune, v. 337. 


INDEX TO THE 


Luna — continued. 
locata proximé ad terram, vii. 
318. 
Arcadum fabula de, vii. 321. 
Empedoclie sententia, vii. 331. 
ee Moon. 
Lunatics, effect of the moon on, v. 
3. 
Lungs, office of, in speech, iv. 265. 
Lusciniola, fistula quedam, vii. 196, 
Luther enlisted human learning on 
his side, vi. 423. 
Lutherus, stylus scribendi circa tem- 
pora ejus, ji. 125. 
Lutum sapientie, viii. 330. 
Lux, de forma ejus inquisitio, ii. 
855-357. 
lucis creatio, ii. 145. 
‘De Luce et Lumine Topica In- 
quisitionis,’’ iv. 133-140. 
tabula presenti, iv. 133. 
tabula absentiz in proximo, 
iv. 134. 
tabula graduum, i. 
colores lucis, 1. 
reflexiones, iv. 135. 
multiplicationes, 3. 
modi obruendi, iv. 136. 
operationes sive effectus, 16. 
mora lucis, iv. 187. 
viss et processus, 2. 
diaphaneitas lucidorum, iv. 
138. 
cognationes et hostilitates, 
iv. 138-140. 
cum calore, tenuitate, 
et motu, iv. 138. 
cum sono, iv. 139, 140. 
See Light. 
Lydia, cave in, an instance of water 
becoming indurated, iv. 207. 
Lyra Judaica, vii. 194. 


M. 


Machiavelli, we should be grateful 
for his exposure of vice, iii. 
$1; vi. 327; ix. 211. 

his comparison of Crsar and 
Catiline, iii. 45; vi. 341; ix. 
224, 225. 

on promotion of servants, iii. 75; 
ix. 254. 

on ingratitude, iii. 77; ix. 256. 

plan of his work admirable, ix. 
267. 
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Machiavelli — continued. 

on Fabius Maximus, iii. 108; vi. 
376; ix. 287. 

his doctrine not virtue itself, but 
its appearance to be attained, 
vi. 384; ix. 293. 

de paupertate monachorun, ii. 
114; vi. 107. 

laudatus, iii. 31. 

discursus super politica, ii. 254; 
iii. 87; vi. 210, 359; viii. 473; 
ix. 293, 294. 

malas artes ejus politicas, iii. 


Machina intellectus inferior, vii. 162. 
Macrocephali, iv. 174. 
Macule in sole, vii. 311. 
nigricantes in hemispherio ant- 
arctico, Vii. 332. 
Mecenas longo tempore ante obitum 
non dormivit, iii. 473. 
Magi at the Nativity, viii. 518. 
Magia naturalis, quid, i. 177, 178, 
294; ii. 133, 300; iii. 301; 
vii. 82, 103, 122. 
solummodd per inventionem 
formarum, ii. 300 
Persarum, ii. 256. 
ceelestis, ii. 281. 
Magic practices explained, v. 141; 
vi. 229 


natural, viii. 120, 514. See Nat- 
ural Magic. 

why prohibited, ix. 52, 53. 

superstitious, viii. 120. 

the practical division of meta- 
physics, viii. 178. 

instances of, viii. 346. 

Persian, chief business of, viii. 
474, 513. 

celestial, viii. 497. 

produced by metaphysic and the 
inquisition of forms, vili. 512. 

popular and degenerate, viii. 

Magica, quid, i. 353. 

effecta fiunt tribus modis, i. 535. 

Magician deludes himself as to the 
scope of his power, vi. 417. 

Magistral method of discourse, ix. 


Magnalia of nature, ix. 82. 
nature, v. 415. 
Magnanimitas, antitheta de ea, ii. 
7. 
Magnanimity, vi. 332. 
antitheses for and against, ix. 
9. 
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Magnes, i. 408, 444, 470, 476, 498, 
504, 506; ii. 376, 381. 
“Inquisitio de Magnete,” iv. 
123-125. 
adamas magnetis virtutem non 
impedit, iv. 124. 
quomodo a calore affectus, iv. 
5. 
experimentum super fastigium 
empli S. Pauli, Londini, #. 
an terra sit, ut Gilbertus ait, v. 


263. 
magnetis historia conscribenda, 
ii. 63. 


Magnet, viii. 226, 261, 262, 269, 286, 
301, 311, 315, 318. 
four virtues of, viii. 313. 
the discovery of, viii. 141, 142. 
proposed history of, viii. 875. 
immersed in a dissolution of iron, 
ix. 75, 76. 
“Inquiry respecting the,” x. 
269-272. 
date of the treatise, iv. 121. 
adamant does not hinder the 
ower of, x. 270. 
effects of heat on, x. 271. 
experiment with, on the top of 
t. Paul’s, x. 272. 
whether the earth itself be a 
magnet, x. 335. 
Magnetism, Gelbert’s theory of, i. 435. 
Magnifying glasses, experiments 
with, ix. 80. 
Mahomet, superstition of, x. 291. 
Mahomet III. murdered all hetrs to 
his throne, ii. 285. 
Mahumeti superstitio, v. 207; vii. 


Maistre, M. Jos. de, charges Bacon 
with asserting the eternity of mat- 
ter, 11. 144; v. 276. 

Maiz, iv. 190. 

Malacissationes corporis, iii. 497. 

Male Peony, root of, v. 148, 149. 

Maleficiating, to make men impotent, 
v. 110. See Witchcraft. 

Maleficorum incantationes, ii. 192. 

Malting grain, iv. 446, 447. 

Man the servant and interpreter of 

nature, viii. 67. 

is a God to man, viii. 162. 

branches of natural history re- 
lating to, viii. 376. 

the image of the world, viii. 
478. 

human flesh, venomous quality 

of, iv. 171, 172. 
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Man — continued. 

French disease reported to 
have originated in canni- 
balism at siege of Naples, td. 

found among cannibals of the 
West Indies, iv. 172. See 
Philosophy, Human Mind, 
Soul, Body. 

Man-of-war described, iii. 197; ix. 
437, 438. 
Mancipiorum usus post legem Chris- 
tianam receptam, iii. 129. 
Mandrakes, iv. 436. 
Manicheorum heresis, v. 207; vii. 
Manichees, heresy of, x. 291. 
Manna, iv. 434. 
of Calabria best, v. 50. 
gathered from mulberry leaves, 


Manners, effect of music on, iv. 231. 
not so much corrupted by men 
abandoned to vice as by the 
half-evil, vi. 139. ° 
a branch of divinity, vi. 409. 
doctrine of, contained in the law, 


influence of books and studies 
upon, vi. 340. 
influence of learning upon, vi. 
163. 
importance of good manners, ix. 
233-236. 
See Behaviour, Carriage, Con- 
versation. 
Manufactures, history of divers, pro- 
posed, viii. 379. 
Manurance, vi. 306. 
Manures and composts of diverse 
kinds, iv. 375, 425-428. 
stercoration, iv. 425. 
soiling, 10. 
ashes, soot, salt, &c., iv. 426, 427. 
vegetable composts, iv. 427. 
irrigation, iv. 428. 
Manus Christi for the stomach, a re- 
ceipt for, vii. 435. 
Manuscripts, Bacon's bequeathed to 
Sir W. Boswell, v. 187-196. 
what became of them, v. 195. 
Map- makers, how they deal with 
unknown countries, vi. 38. 
Marcus Brutus, his death-bed, ix. 
297. 
Mare or incubus, cause of, v. 149. 
Mare, de fluxu et refluxu maris, v. 
247-267. 
motus maris quinque, v. 247. 
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Mare — continued. 
putei nonnulli consensum habent 
cum fluxu et refluxu maris, v 
251. 
consensus motuum maris cum 
motibus Juns, v. 253, 254. 
maris figura, ii. 57, 62. 
historia ejus conscribenda, ii. 62. 
dominium maris monarchiz epit- 
ome, iii. 132. 
regno Britannie in dotem cessit, 
lii. 183. 
Margaritz quomodd egrotis sumen- 
dee, iii. 403. 
Market-place, idols of the, viii. 78, 
86-88. See Idols. 
Marriage, how observed in the New 
Atlantis, v. 391-394. 
Martlemas beef, iv. 326. 
Marvels, vi. 184. 
history of, vi. 185; viii. 411. 
Mary, Queen, conspiracy to destroy 
her with a burning-glass, iv. 236. 
Masse majores, iii. 307. 
Master and servant, duties of, vi. 328. 
Masticatio eorum que spiritus fovent, 
iii. 453. 
Masticatories for the mouth, vii. 432. 
how to make, x. 125. 
Materia, inquisitio nulla facta de 
quanto, nec quomodd distrib- 
uta, iv. 29. 
nil deperdi, aut addi summz 
universi, 20. 
materiz quantitates relatives in 
dolio aeris, et in dolio aque, 
iv. 80. 
tabula expansionis materia, iv. 
32, 33. 
summa materise in universo ea- 
dem manet, iv. 114. 
in aliquibus corporibus plus, in 
aliquibus minus, sub eodem 
spatio, ib. 
se complicat et replicat sine 
vacuo, 1. 
necesse est, contractionem ejus 
per unum ex tribus modis 
fieri, v. 205. 
omnia mutari, et nil vere in- 
terire, ac summam materis 
eandem manere, v. 213. 
in experimentis et operationibus 
quomodo tractanda, v. 215. 
tabula expansionis ejus, vii. 237- 
241. 
coacervatio ejus, vii. 241. 
a natura dispertita, vii. 844. 


PHILOSOPHICAL WORKS. 559 


Materia — continued. 
materia prima scholasticorum, v. 
93. 
formata et dotata secundum 
antiquos, v. 296. 
spoliata et passiva, humane 
mentis commentum, 70. 
abstracta, principium preeter 
rationem posita, v. 297. 
utrim forma ejus nativa et 
nuda, an superfusa et in- 
duta, v. 300. 
doctrina Thaletis, v. 301. 
Anaximenis, v. 302, 308. 
Heracliti, v. 304-306. 
Parmenidis, v. 310. 
Telesii, v. 310-346. 
reprehensio harum doctri- 
narum, v. 306-309. 
materia non fluza, shows a change 
tn Bacon’s atomic theory, v. 283. 
See Matter, Atom, ternitas. 
Mathematica aut pura aut mixta, ii. 
304-308. 
mathematicarum purarum his- 
toria conscribenda, ii. 69. 
Mathematics, a branch of metaphys- 
ics, vi. 225. 
why so well inquired into, vi. 
226 


division of, into pure and mixed, 
vi. 226; viii. 519. 

pure, divided into geometry and 
arithmetic, 25. 

what arts and sciences aided by, 
vi. 227. 

utility of, in training the intel- 
lect, 1b. 

inability to fix the attention 
remedied by, vi. 8305; ix. 187. 

proposed history of, viii. 381. 

auxiliary to physic and mechan- 
ics, vili. 517, 518. 

their subject, quantity, viii. 518. 

Matter, antithesis between matter and 

form, ii. 144. 

a harlot, forms her suitors, viii. 
447. 

appetite of combination in all, 
v. 61. 

subtle sympathies and affinities 
of, v. 63, 64. 

expansion and contraction of, 
viii. 277-280, 295. 

operations of man upon, viii. 
329-346. See Operations. 

configurations of, enumerated, 
viil. 498. 


Matter — continued. 


the mastery of the intellect over 
the variety of its forms, ix. 27. 
no inquiry ever made as to the 
quantity and distribution of, 
x. 179. 
sum total of, always the same, 
x. 180, 262, 298-301. 
relative quantities of, in a hogs- 
head of air and one of water, 
more in some bodies than others 
in the same space, 1. 
unfolds itself without creating a 
vacuum, tb. 
contraction of, must take place 
in one of three ways, x. 289. 
three rules for the better experi- 
menting on, x. 299. 
set down by the ancients as hav- 
ing form and qualities, x. 
350. 
despoiled and passive, a fiction 
of the human mind, x. 350, 
351. 
abstract matter as a principle 
contrary to reason, why, x. 
351. 
opinion of Thales respecting its 
first principle, x. 355. 
of Anaximenes, x. 356, 357. 
of Heraclitus, x. 358-360. 
of Parmenides, x. 365. 
of Telesius, x. 365-394. 
difficulties of their systems, x. 
361-365. 
eternity of, x. 386. 
conclusion of Democritus comes 
nearest to that of the primi- 
tive wisdom, 1. 
proceeds from God according to 
Sacred Writ, 2d. 
doctrines respecting matter, 
which we have by faith, tb. 
into what forms would created 
matter left to itself have shaped 
itself, x. 386, 387. 
distribution of, by nature, x. 463. 
See Alteration, Conversion. 
first matter, Chaos and Eros, 
meaning of, v. 274. 
Bacon's theory of the crea- 
tion of, v. 275. 
misunderstanding Aristotle, 
v. 276. 
whether its form be native 
and naked, or apparelled 
and clothed, x. 854. 
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Matter —ontinued. this 
ur opinions respecting thi 
2b. Pee Alteration, Con’ 
version. 

Maturatio fructuum ab igne, i. 430. 
Maturation, iv. 310-318, 461. 
distinguished from assimilation, 
v. 80. 
is of three natures; viz., of fruits, 
of Grinks, of impostumes, iv. 
of drinks, excess of maturation 
produces flatness, 7% 
vinegar will not burn, why, 
iv. 311. 
how to refresh drink that 
has palled, 26. 
by burying the bottles, 1. 
See Clarification. 
of fruits, iv. 312-314. 
inclosed in wax, iv. 312. 
hanged in smoke, 10. 
covered with lime and ashes, 
iv. 3138. 
with crabs and onions, td. 
in hay and straw, 2. 
in close box, 2. 
bruised by rolling, iv. 814. 
wounded, 2. 
pricked with a pin, 7. 
of gold, iv. 316-318. 
rules to be observed in at- 
tempting, iv. 317. 
experiment proposed, iv. 
318. 


nature of gold must be 
known, 2. 
Maydew for medicine should be gath- 
ered from the hills, v. 50. 
Mead used by the ancients, in Rus- 
sia, in Wales, v. 88. 
sugar mead, v. 89. 
Measurements of motions, viii. 499. 
Measures of words have produced 
poesy, ix. 114. 
Meats and drinks, which the most 
nourishing kinds, iv. 187- 
192. 
decoction in beer of the flesh of 
capons boiled and minced, iv. 
188. 
varieties of like decoctions, iv. 
189. 
mortress of the brawn of capons, 
1b. 
cullice of cocks, 1. 
Indian maize, iv. 190. 
Tice, %. 
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Meats — continued. 
pistachios, 1b. 
warm milk, 4%. 
oil of sweet almonds, iv. 191. 
yolks of eggs, 7. 
mincing of meat, 3. 
chueta, iv. 192. See Alimenta- 
tion, Nourishment. 
Mechanica et experimentalis histo- 
ria, ii. 47. 
quid, i. 353; ii. 288. 
mechanics artis continua pro- 
gressio, i. 201. 
Mechanical history, vi. 186; viii. 354. 
use of, essential to natural 
philosophy, vi. 187. 
arts continually progress, 
4 viii. 27. 
in arts mechanical, the first 
device comes shortest, and 
time perfecteth, vi. 40. 
Mechanics, Bacon’s ignorance of, vi. 
37 


the practical division of physics, 
vili. 178. 
produced by inquisition of the 
efficient and material causes, 
viii. 512. 
three kinds of, 3. 
Mechoachan,, iv. 182. 
Medea, her restoration of Pelias to 
youth, x. 136. 
juventutem renovans, iii. 463. 
Media, subterrany fires in, iv. 334. 
Median winds, which, ix. 390. 
their character, ix. 407. 
Mediani venti, iii. 225, 241. 
Medicina, ars nobilis, ii. 319, 320. 
precipué ardua et difficilis, ii. 
320. . 


cum musica cur conjuncta, ii. 
locum cur dedit imposture, ii. 
322. 
magis ostentata quam elaborata, 
magis elaborata quam ampli- 
ficata, li. 325. 
tres ejus partes, 15. 
1. conservatio sanitatis, ii. 
326. 
2. curatio morborum, in qua 
parte desiderantur, 
narrative casuum spe- 
cialium, ii. 327. 
diligentia in anatomia, 
li. 327-3380. 
opus de curatione mor- 
borum pro insanabil- 
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Medicina — continued. 

ibus habitorum, ii. 
330. 

mitigatio dolorum et 
euthanasia, ii. 331. 

particulares medicinz 
ad curationes morbo- 
rum singulorum, ii. 
332-334. 

balnea aartificialia, ii. 
334. 

filum medicinale, ii. 
835, 336. 

8. prolongatio vite, ii. 325, 

336-341. 

de qua quatuor monita, 
ii 336, 337. 

judicia ejus, et praecep- 

} ta, ii. 330-341. 

a quatuor elementis Aristotelis 
sterilitate affecta, vii. 119. 
fabule superstitiose, iii. 405- 

408. 
medicine que ad longevitatem 
spectant, iii. 402-405. 
que operantur super corpus hu- 
manum per dilatationem, iv. 
6 


Medicinal history, deficiency of, vi. 
» 246. 
Medicinalis historia conscribenda, ii. 


Medicine, definition of, vi. 245. 
offices of, vi. 246, note. 
deficiencies in, vi. 246-251. 
use of, in mental affections, vi. 

239. 
apart from natural philosophy, 
mere empiricism, vi. 236. 
compared with music, vi. 242. 
science of, why conjectural, 1. 
more laboured than advanced, 
vi. 245. 
Apollo and Asculapius, gods of, 
ix. 23. 
our Saviour’s miracles of heal- 

ing, ix. 23, 24. 

subtilty of the subject, ix. 24. 

Paracelsus’ doctrine, 1. 

imposture in, ix. 25, 26. 

the profession of, ix. 27. 

three offices of, ix. 29, 47. 

1. preservation of health, 
ix. 30. 
2. cure of diseases, ix. 31-- 
39. 
in which many deficien- 
cies exist, ix. 31. 
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Medicine — continued. 
negléct to take notes of 
cases, 2b. 
neglect of anatomical 
study, ix. 32-34. 
inquiry concerning out- 
ward euthanasia, ix. 


neglect of the particular 
cures for particular 
diseases, ix. 35-37. 

preparation of medi- 
cines, ix. 37. 

too compendious a 
method of treatment, 
ix. 38, 39. 

3. prolongation of life, ix. 

29, 39-44. 

this the principal part 
of the art, ix. 29. 

four admonitions for, 
ix. 40. 

directions for, ix. 41- 
44 


three principal precepts 
for, ix. 43. 
Medicines, physicians should inquire 
what simples nature yieldeth, 
iv. 467. 
veins of medicinal earth, v. 7. 
preparation of, careless, ix. 37. 
to produce longevity, x. 76-79. 
operating on the human body by 
dilatation, x. 224, 225. 
of the mind, ix. 215. 
branches of natural history relat- 
ing to, viii. 8377, 378. 
Medicus cur artis sue parum studio- 
sus, ii. 822, 323. 
circa generalia nimium occupa- 
tus, ii. 324. 
ligandi et solvendi claves habet, 
ii. 333. 
empiricus, ii. 107. 
Mediterranean, tides in, x. 334, 335. 
Medusa, what, viii. 457, 458. 
Meeting the first move, antitheses 
for and against, ix. 180. 
Melancthon, his condemnation of 
Averroes, vii. 274. 
Melanthium, v. 131. 
Meliteus catulus, ii. 122. 
Melocotones, iv. 366, 371. 
Melting of bodies, what, x. 158. 
melting point of substances, i. 466. 
Memoria quomodo colenda, i. 410; 
ii. 404-408. 
ars memoris# artificialis, %. 
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Memoria — continued. 
ministrationes ad memoriam 

tres, vii. 48, 49. 
memories humanz vires, ii. 312. 
Memorials, a division of civil history, 


vi. 188. 
two kinds of, i. 123 
or preparatory history, viii. . 
Memory, vi. 261, 280; vin . 
division of learning relating to, 
vi. 182. 
foundations of, vi. 282. 
divided into, ix. 103. 
1. doctrine concerning helps 
to the memory, where- 
of writing is the chief, 


2. doctrine of the memory 
itself, ix. 104. 
divided into prenotion and 
emblem, ix. 105, 106. 
power of, ix. 16. 
artificial aids to, viii. 228, 229. 
of the just is blessed, ix. 244. 
Menander, saying of, respecting vain 
love, vi. 344. 
of sensual love, ix. 227, 228. 
Mendacii duplex vitium, ii. 181. 
Mens hominis, velut manus hominis, 
sine instrumentis param valet, vii. 
75. 
Menstrua, what, i. 531. 
Menstruous woman, sight of, will rust 
a glass, v. 129. 
kills worms, 7. 
Mercenarii milites, iii. 123. 
Mercenary forces, ix. 302. 
Mercurius per universitatem rerum 
perment, i. 531. 
natura primordialis, iii. 303. 
in conjunctione solis, vii. 382. 
Mercury, its properties, viii. 343. 
in fonjunction with the sun, x. 
49. 
chemistry of, ix. 472, 478. See 
Quicksilver. 
Meroe, iv. 351. 
Mersenne, his criticism on Bacon's 
doctrine of idols, i. 162. 
Mesentery veins, iv. 183, 186, 187. 
Metalla, mentio eorum in libro Jobi, 
ii. 148, 149. 
de caus& condensationis eorum, 
iv. 38. 
per calorem aperiuntur, iv. 66. 
an transmutabilia, iv. 40. 
de augmentatione ponderis in 
metallis, iv. 116. 
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Metalla — continued. 
transm utationes metallorum, iv. 
7. 
consensus eorum, i. 531. 
generatio, 1. 532. 
historia eorum conscribenda, ii. 
63. 
solationes, iv. 79-81. 
Metals, growth of, v. 58, 59. 
drowning the base in the more 
precious, v. 59, 60. 
mode of alloying, 10. 
compound proposed, vii. 392- 


refinement of, vii. 400, 401, 402. 
separation from one another, 3d. 
principiation of, vii. 400, 402, 403. 
practical suggestions for re- 
searches touching, vii. 403- 


dulcoration of, iv. 332. 

colours produced by dissolution 
of, iv. 299. 

the base, whether they have been 
sufficiently refined, v. 89. 

found sometimes to resemble the 
precious, 2. 

the precious, v. 59,60. See Gold, 
Silver. 

incorporation of, vii. 386-389. 

drowning of within other metals 
in two ways, vii. 390. 

compared with vegetables, viii. 
343. 


mode of their generation, 18. 

proposed history of, viii. 375. 

conversion of, vill. 515. 

condensation of, how caused, x. 
188. 

possibility of transmutation of, 
x. 190. 


opened by heat, x. 215, 216. 
solvents of, x. 227-230. 
how to increase their weight, x. 
264. 
transmutation of, 25. 
Metaphysica, quid, i. 353. 
exquirit causas formales et fina- 
les, ii. 288-297. 
Metaphysics, a branch of natural 
science, vi. 215-225. 
distinguished from philosophia 
prima, vi. 217. 
from physic, vi. 217, 218. 
inquiry into Formal and Final 
auses, a part of, vi. 219, 223. 
mathematics a branch of, vi. 
225. 
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Metaphysics — continued. 
efinition of, viii. 178. 
meaning of the term, vili. 482- 
5. 
‘divisions of, viii. 504-611. 
the point of the pyramid of 
knowledge, viii. 507. 
Metellus, Cesar’s answer to, vi. 161. 
Metempsychosis, ii. 348. 
Meteorological registers, utility of, ii. 
37. 
Meteors, history of, i. 443; x. 412. 
Meteorum Historia, ii. 197; vii. 293. 
Method, placed in Logic as a part of 
judgment, vi. 288. 
contains the rules of judgment, 
vi. 289. 
magistral and probational, #3. 
diversities of, vi. 288-294. 
error of premature reduction of 
Knowledge to arts and, vi. 
31. 
Lord Bacon's, i. 338; viii. 34. 
See Bacon. 
how to be received, viii. 75. 
of the ancients, viii. 157. 
of discourse, ix. 121-130. 
the architecture of the sciences, 
ix. 128. 
Methodical delivery, vi. 289. 
Methodus antiquorum, i. 331, 332. 
ad filios, i. 153. 
Sermonis, ii. 427-436. 
Methodi, sive Prudentis Tradi- 
tivee, genera enumeran- 
tur, li. 427-432. 
1. magistralis aut initiativa, 
ii. 428, 429. , 
2. acroamatica, sive senig- 
matica, ii. 430. 
3. per aphorismos, ii. 480, 
3 


4, per assertiones cum pro- 
bationibus, vel per 
questiones cum deter- 
minationibus, ii. 432. 

5. per methodum subjects 
materiz accommoda- 
tam, 20. 

6. secundum anticipationes 
in animis discentium 
pritis impressas, ii. 432, 
433. 


partes qjus dus, — 
1. de dispositione totius ope- 
Tis, 11. 434. 
2. de limitatione propositio- 
num, ii. 435. 
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Methusalem water, receipt for, vii. 
Metres in ancient verse, ix. 114. 
Metus graviores vitam abbreviant. 
iu. 425. 
dat subitam mortem, iii. 471. 
Mezentius, torment of, iv. 195. 
Mice, whether generated by putrefac- 
tion, i. 469. 
Microcosm, man 80 called, v. 118; vi. 
Microcosmus corpus humanum, ii. 


homo, vii. 81. 
Microscope, viii. 271, 272. 
microscopic discoveries of Schlei- 
den and Schwann, v. 406. 
Midas, judgment of, vi. 170. 
Military Arts, excellence in, compat- 
ible with learning, vi. 99. 
virtues and power of, promoted 
by learning, vi. 154-162. 
when they most flourish, vi. 253. 
warlike disposition of a people 
the strength of a nation, 1x. 
301. 
injured by the sedentary arts, 
ix. 305. 


Milites imbelles ruina civitatum, iii. 


123. ; 
Milky-way, x. 449, 450, 457, 458. 
Mill, his observation on the defects of 


Bacon's Inductive Logic, ii, 22. 
Mind, qnowledge respecting the, vi. 
23 


sym athy between body and 
action of, on body, vi. 239. 
use of medicine in affections of, 


affections of, depend on the state 
of the body, vi. 240. 

effect of diet and regimen on the, 
vi. 239. 

nature of the, vi. 254. 

faculties or functions of the, %. 

culture of the, in youth, impor- 
tance of, vi. 306. 

precepts concerning the culture 
of the, vi. 339. 

diseases and infirmities of the, 
vi. 336. 

influence of habit upon the, vi. 
338. 

countenance and gesture the 
gate of the, vi. 365. 

imagery of, likened to reflexions 
from glasses, vi. 61. 
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Mind — continued. 
diseases of, how to be cured, ix. 
216. 
mutual relation and conformity 
between the good of mind and 
body, ix. 229. See Knowl- 
edge, Philosophy, Science. 
Mine and the furnace, the two parts 
of natural philosophy, viii. 
480. 
inquiry as to the situations of 
mines, x. 188. 
Miners de situ eorum in genera, que- 
rendum, iv. 38. 
porcellang artificiales in China, 
iv. 103. 
Mineral baths, vi. 250. 
Ministrationes ad sensus, vii. 48. 
Mirabilaries, their manner, viii. 412. 
Mirabilium historia, vii. 233. 
Miracles, use of, vi. 212. 
either not true or not natural, 
viii. 413. 
never wrought to convert an 
atheist, why, viii. 477. 
our Saviour’s miracles of heal- 
ing, ix. 23, 24. 
Miracula nimis facilé accepta, ii. 182. 
humane nature, kalendarium 
eorum desideratum, ii. 314. 
Mirage caused by the shining of nitre 
upon the sea sands, v. 46. 
Mirror of Pallas, a parable, viii. 
62. 
Miseries of humanity, ix. 15, 16. 
Misseltoe, iv. 410, 411. 
said to be sown by the missel- 
prrush, iv. 410. 
the only perfect superplant, iv. 
409, 410. “ee 
Missilia, motis violenti eorum per 
pressuram explanatio, i. 447; 
v. 222-226. 
motus eorum in rotationibus, v. 
225. 
Mists are imperfect condensations of 
the air, x. 248, 249. 
Mistura corporum, i. 465. 
‘spiritalium, i. 471. 
liquorum, vii. 244. 
Mithridate, distilled water of, vii. 
30. 
Mithridatium medicina, ii. 332. 
Mixture of bodies, viii. 280, 281. 
of spirits, viii. 286. 
Modern History, vii. 191. 
deficiency of, vii. 192. See His- 


tory. 
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Molendinorum motus, iii. 278-281. 
Momi fenestra, iii. 91. 
Momus, the window of, ix. 271. 
Monachorum paupertas, ii. 114. 
Monarchies incline wits to profit and 
pleasure, vi. 76. 
the Roman, the last of earthly, 
* ix. 310. 

Monastic life, defence of, vi. 315. 

not | siinply contemplative, ix. 


Money, not the sinews of war, ix. 


Monotony of life, ix. 203. 
Monsters, viii. 357. 
Monstra, ii. 47; vii. 2338. 
Montaigne, entirely absorbed in the 
matter in hand, tx. 277. 
Moon, calorific rays of, i. 358. 
the four chief influences of, v. 
drawing forth heat, iv. 206; 
v. 112. 
inducing putrefaction, v. 
112. 


increase of moisture both in 
lants and in the human 
rain, v. 113. 
exciting the motion of the 
spirits, as in lunacies, 1. 
effect of, on weather, ib. 
virtues of the full of the moon, 
v. 1138, 114. 
no heat in her beams, vii. 174. 
corporeal substance of, viii. 262; 
x. 448. 
not a watery, dense, or solid 
body, x. 467. 
her influence on terrestrial bod- 
ies, Vili. 345. 
her visit to Endymion, viii. 456, 
457. 
swelling of sap during full moon, 
x. 210. 
magnetic influence of, on the 
tides, vill. 490; x. 319. 
certain tidal motions appear 
to correspond with the 
lunar, x. 326. 
but not the tides every six 
hours, x. 327, 328. 
human face in her orb, x. 389. 
her position in the heavens, x. 
431. 
Arcadian fable of her first ap- 
pearance, x. 439. 
spots on, x. 448, 449. 
Moors, iv. 351. 
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Mora promus nature et dispensatrix, 
i. 528. 
antitheta de, ii. 486. 
Moral knowledge, its divisions, vi. 
311, 312; ix. 191. 
I. The exemplar or platform of 
good, ix. 194. 
its divisions, — 
1. good simple, or the kinds 
of good, ix. 196. 
a. individual or self 
good, ix. 201. 
its divisions, — 
good active, ix. 
201-204. 
good passive, ix. 
204 


conservative, ib. 
perfective, 2. 
b. good of communion, 
ix. 196. 
its division into du- 
ties, — 
general, ix. 208. 
respective, ix. 
209. 
2. good comparative, or the 
degrees of good, ix. 194, 
195 


Il. The culture or georgics of 

the mind, ix. 194. 

its divisions, ix. 216. 

1. of the different char- 
acters of natures and 
dispositions, ix. 216- 
219. 

2. of the affections and per- 
turbations, ix. 219- 
221. 

3. of their cures.and reme- 
dies by custom, &c., 
ix. 221-229. 

Appendix, on the relation be- 
tween the goods of mind and 
body, ix. 229, 280. See Knowl- 
edge. 

Moral law, a part of divine revela- 
tion, vi. 395. 

higher than the light of nature, 
ix. 348. 

Moral philosophy, vi. 258, 309, 
346 


the handmaid to religion, vi. 
330, 342. 

difference between civil knowl- 
edge and, vi. 347. 

the i eology of the heathen, viii. 
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Moral philosophy — continued. 
the handmaid of divinity, ix. 
215, 226. 
the end of, ix. 132. 
unfit study for young men, ix. 
223, 224. See Philosophy. 
Moral responsibility refers to the soul 
alone, i. 107. 
Moral sense of Scripture often prefer- 
able to the literal, vi. 407. 
Morality, vi. 297. 
promoted by learning, vi. 163, 
164. 
Morbum Gallicum certis distis cura- 
tum, iii. 468. 
More, Sir Thomas, his serenity of 
mind at the point of death, ix. 17. 
Mores literatorum, ii. 117. 
Moriz apotheosis, vii. 314. 
Morris Dance in Hertfordshire, 
danced by eight centenarians, x. 
65. 


Mors, preecursores mortis duo, iii. 
476-479. 
a capite convulsio, iii. 476. 
a corde extremus labor pul- 
sfis, 2b. 
signa mortis in propinquo, 1. 
signa post mortem, iii. 477. 
vitalitas animalium, 0. 
resuscitationes mortuorum, iii. 
478, 479. 
canones mobiles de form& mor- 
tis, iii. 483-502. 
formido mortis reprimenda, iii. 
25. 

Morsus Diaboli, a root, fable of, iv. 
9. 

Mortalitatem dictum Alexandri circa, 

ii. 158. 
Epictetus de ea, ii. 167. 

Mortress, made with the brawn of 

capons, iv. 189. 
Morus Angliw Cancellarius moritu- 
rus, il. 313, 314. 

Moses, his defect of speech, iv. 346. 
God’s first pen, vi. 139. 
philosophy to be found in the 

ceremonial law of, 2. 
legislator et primus Dei notarius, 
li. 147. ‘ 
lex ejus ceremonialis, 2b. 
Moss, a species of mould, iv. 322. 
a rudiment between putrefaction 
and a herb, vi. 31; viii. 239. 
Mother, rising of it, how cured, iv. 
200; v. 132. 
of distilled waters, iv. 332. 
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Motion after death remains in birds Motion — continued. 


longer than in men, why, iv. 
852. 


of bodies produced by pressure,. 


ex periments touching, iv. 163- 
165. 


of water in glass vessel on draw- 
ing a wet finger round the lip 
of the glass, iv. 163. 

upon pressure of brittle bodies, 
iv. 164. 

of bullet propelled by powder, 1. 

of liberty, lst upon pressure, 
2nd upon tensure, 1. 

of a bell, of a virginal string, iv. 


Bacon's investigation without re- 
sult, vi. 441. 
Preface to the Inquisitio legitima 
e motu, vii. 147-149. 
chosen by Bacon as his first sub- 
ject, why, vii. 148. 
vulgar distinctions of, valueless, 
viii. 96, 97; x. 294-297. 
the genus of which heat is a spe- 
cies, viii. 211. 
rest and motion, viii. 250. 
quick motion not yet compe- 
tently measured, viii. 282. 
the principal kinds of motions, 
or active virtues, viii. 302- 
328. 
of resistance, viii. 302, 303. 
of connection, viii. 303. 
of liberty, 2. 
of matter, viii. 306. 
of continuity, viii. 307. 
for gain, or of want, 2. 
of the greater congregation, 
viii. 308. 
of the lesser congregation, 
viii. 309. 
the magnetic, viii. 318. 
of flight, viii. 314. 
of assimilation or self-mul- 
tiplication, viii. 316. 
of excitation, viii. 317. 
of impression, viii. 318. 
of configuration, viii. 820. 
of transition, viii. 321. 
the royal or political, 1. 
of rotation, viii. 322. 
of trepidation, viii. 324. 
of repose, or aversion to 
move, 16. 
regulation of, viii. 341. 
doctrine concerning volunta: 
motion neglected, ix. 54, 55. 


ever preceded by imagination, 
ix. 61 


Aristotle’s doctrine, ix. 94. 
the inquiry concerning the mov- 
ing principles of things 
hitherto neglected, x. 204. 
this inquiry the only way 
to bind the Proteus na- 
ture, x. 295. 
Aristotle's division of, v. 211. 
of projectiles explained, x. 806- 
310. 


why rotatory, x. 309. 

cause of motion in fire-arms, 
x. 810-312. 

of hyle, x. 211. Vide Hyle. 

of liberty, x. 234. 

abstraction of, has begotten an 
infinite number of fancies, x. 
353. 

orbicular, nature of, x. 868. 

natural distinguished from vio- 
lent, x. 398. 

of ascent and descent, 2. 

in a straight line, suits the parts 
of globes, x. 420. . 

circular may be without limits, 
x. 436. 

no argument of eternity from, 
x. 436, 441. 

the only power man has over 
nature, x. 408. 

of the peavenly bodies, x. 468- 

73. 

cosmical or mutual, x. 469. 

cosmical is the diurnal 
motion by spirals with- 
in the tropics, x. 473, 
474. 

a natural body may have 
more than one proper 
motion, x. 475. 

four kinds of greater motions 
in the heavens, x. 478. 

of the planets, x. 478, 479. 

proposed histories of, viii. 377. 

motions of matter are simple or 
compound, viii. 498, 499. 

simple motions, what, i. 70. 

simple motions enumerated, viii. 


measurements of, viii. 500. 
of wind compared with that of 
water, ix. 460. 
motions of the sea, five in num- 
ber, x. 319-323. 
tides not a motion of rising and 
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Motion — continued. Motus — continued. 


falling as-of water in a caul- 
dron, x. 322. 

diurnal explains that of the 
tides, x. 328. Seé Diurnal 
Motion, Moon. 


Motus est instar generis ad calorem, 


i. 391. 
quies et motus, i. 433. 
sive virtutes actives corporum, 
i. 488-516. 
antitypiz, i. 488. 
nexus, i. 489. 
libertatis, 25. 
hyles, i. 491; iv. 63. 
continuationis, i. 492. 
ad Jucrum, i. 493. 
congregationis majoris, i. 
494. 


congregationis minoris, 40. 
magneticus, i. 499. 

fugee, 76. 

assimilatignis, i. 501. 
excitationis, i. 503. 

_ impressionis, i. 505. 
configurationis, i. 506. 
pertransitionis, i. 508. 
regius, 2. 
trepidationis, i. 510. 
decubitus, i. 511. 

regimen motiia, i. 529. 

historia motuum conscribenda, 
ii. 65. 

vel simplices vel compositi, ii. 

282. 

_ voluntarius, unde, ii. 352; iv. 58. 
ventorum, lii. 222, 223, 264, 280, 
293. 


in velis navium, iii. 228, 
270-278. 
in velis molendinorum, iii. 
278-280. 
rhede moventes ad ventum, 
iii. 281. 
naturalis veterum, iii. 300. 
negligentia veterum in inquisi- 
tione de moventibus re- 
rum principiis, v. 209-211. 
natura, velut Proteus, hoc 
modo solum vincienda, v. 
211. 
divisio motus recepta in philoso- 
phia popularis, v. 211-213. 
missilium per pressuram, v. 222- 
226. 
in rotationibus, cur, v. 225. 
cause motifs in tormentis igneis, 
v. 226, 227. 


maris quinque, v. 247. Vide 
Luna. 
fluxum et refluxum maris esse 
vel motum sublationis et de- 
missionis, vel motum progres- 
sus, v. 249. 
diurnus, v. 255, 256. 
abstractio motfs infinitas phan- 
tasias peperit, v. 299. 
rotationis spontaneus, i. 509. 
doctrina ‘Telesii de rotatione 
celorum, v. 314. 
orbicularis, v. 315. 
gravis et levis, quid, v. 345; vii. 
236. 
inquisitio legitima de motu, vii. 
149-158, 162-170. 
libertatis, iv. 86; vii. 194. 
receptionis a tensura, vii. 256. 
successionis, 10. 
ne detur vacuum, #2, 
homini in naturam sola potestas 
motis, vii. 289. 
rectus partibus globorum con- 
venit, vii. 301. 
celestium, alii cosmici, alii ad 
invicem, vii. 350. 
terra stante, celum motu 
diurno circumferri, #d. 
diurnus ceeli stellati, vii. 351. 
cosmicus, est motus diurnus 
per spiras intra tropicos, 
vii. 354. 
quatuor genera motuum 
preter cosmicum, 1. 
Moulds, iv. 322. 
differ from plants in three points, 
iv. 431. 
on citron, 2. 
moss, mushrooms, and agarics 
moulds, iv. 322, 431. 
found also on poplars, iv. 445. 
from the skull of a dead man 
unburied will stanch 
blood, v. 153. 
may be procured in Ireland, 
v. 161. 
Much and Little, inquiry concerning, 
vill. 475; ix. 476. 
Mucianus, his deceit towards Anto- 
nius, ix. 274. 
Mummies, Egyptian, v. 44-46. 
mummy stancheth blood, v. 158. 
Murmura in aere, iii. 289. 
Muscez in electro, iii. 483. 
Muscovia has a late spring yet an 
early harvest, why, iv. 418. 
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Mushrooms, iv. 407, 408. 
cause incubus or the mare, why, 
,iv. 407. 
a venereous meat, 2. . 
produced by poplar bark, 2. 
y burning a stubble, iv. 408. 
from hartshorn, 26. 
funguses resembling, 1), 
on trees, iv. 444. 
Music, iv. 225-232; ix. 46. 
musical sounds, iv. 232-266. 
medicine and music conjoined 
by the ancient poets in Apollo, 
vi. 242. 
in practice well pursued, but in 
theory very weakly, iv. 225. 
similarity of tropes in rhetoric 
and music, viii. 236. 
proposed history of, viii. 378. 
instrument to be played by the 
rays of the sun, x. 265. See 
Sounds. 
Musica historia conscribenda, ii. 66. 
cum medicina cur conjungitur, 
ii. 321. 
Musk furthers venereous appetite, v. 
Mutabilitas terre, vii. 316-319, 826. 
celestium, vil. 319-327. 
Mutability of the earth, x. 484437. 
of the heavens, x. 437—445. 
Myrobalane, iv. 185. | 
sweet before ripe, why, iv. 445. 
Mysteries of faith, ix. 349, 350. 
Myths, classical, explanations of, viii. 
444-469. 
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Names given by Adam, it. 101; vi. 30. 
etymology of, ix. 112. 
Napellus, maiden fed on, iv. 389. 
Napier, Bacon ignorant of his loga- 
rithms, vi. 437. 
Narcotics, v. 26,27; x. 85-87. 
Narrations a division of history, vi. 
190, 195; viii. 424, 429, 430. 
Narrative poetry an imitation of his- 
tory, vi. 204. 
Natatio animalium, vii. 249. 
in profundiore aqua facilior, #. 
Nativities in astrology without foun- 
dation, viii. 491, 516. 
Natura non nisi parendo vincitur, i. 
241, 337; vii. 129. 
subtilitas naturw, i. 243, 247; v. 
206; vii. 87. 
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Natura — continued. 
anticipationes, i. 247. 
interpretatio, 2d. 
corporea et actio naturalis, i. 4538. 
in triplici statu ponitur, ii, 47. 
primus status ad species re- 
ruin refertur, 7. 
secundus ad monstra, 2. 
tertius ad artificialia, 1. 
summa ejus ceconomia ab hom- 
ine non invenienda, ii.“102. 
antitheta de, ii. 470. 
philosophies debitrix, iv. 29. 
tria consilia ut homines peritius 
cum natura negotientur, v. 
214. 
dissectio ejus non abstractio fa- 
cienda, v. 299. 
occulta ejus veluti signo divino 
clausa manere, vii. 44. 
unitas nature, vii. 52. 
jumen nature, vii. 82. 
exemplum inquisitionis de na- 
tura, vii. 164. 
ut fortuna, a fronte capillata, ab 
occipitio calva, vii. 232. 
aut libera, aut perturbata, aut 


restricta. Vide Philosophia 
Naturalis, Interpretatio Na- 
tures. 


Natura divina quid sibi voluit in 
creando, v. 335. 
Natura naturans, i. 74, 341. 
Natural and artificial, inquiry con- 
cerning, 1x. 477. 
things why preferred to artifi- 
cial, ix. 151. 
Natural and unnatural, inquiry con- 
cerning, ix. 477. 
Natural Divination, two kinds of, vi. 
255. 
Natural History, viii. 409-418; x. 
405-418. 


Bacon's, when published, i. 186. 

his hope of assistance from the 
king, ii. 26. 

importance df in his eyes, ii. 29. 

Seasvility of his method, ii. 31. 

division of, vi. 184. 

deficiency of, vi. 184; viii. 178. 

suggestion that the king should 
undertake to prosecute it, viii. 


must be founded, not on argu- 
ment, but by observation of 
facts, viii. 46. 

method of experiments proposed 
viii. 48, 49. ’ 
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Natural History — continued. 
imperfection of Lord Bacon's, 
viii. 149. 
the foundation of all science, 
hitherto neglected, ix. 369- 
371. 

Bacon’s own reasons for apply- 
ing to it, ix. 372. , 
its relation to the Organon, ix. 
plan of the treatise on, ix. 375- 

377. 
catalogue of the titles of partic- 
ular histories, viii. 373-381. 
of geography, viii. 374. 
in its subject is threefold, treat- 
ing, Viii. 357, 410; x. 407. 
of the liberty of nature, 1d. 
of the errors of nature, #. 
of the bonds of nature, 2. 
may be distributed therefore into 
histories of, lst, generations; 
2nd, pretergenerations; érd, 
arts, 2 


, 10. 
in its use twofold, viii. 358, 416; 
x. 409. 
for the sake of the partic- 
ular knowledge simply. 
as the primary material of 
philosophy. 
three superfluities to be avoided, 
viii. 359, 360. 
precepts for its compilation, viii. 
365-368. 
authorities, how to be noted, viii. 
67. 


five supplemental suggestions, 
viii. 368-370. 

brevity of the laws of nature 
compared with the length of 
man’s commentaries thereon, 
viii. 370. 

has the same division as con- 
crete physics, viii. 486. 

its noblest end is to be the mat- 
ter of lawful induction, x. 409. 

such an one is wanting, x. 410. 

example thereof, being a treatise 
on celestial bodies, x. 413- 


Natural magic, houses for, in the 

New Atlantis, v. 409. 

useful to science, vi. 127, 229. 

true sense of, vi. 214, 215. 

its relation to metaphysics, vi. 
230. 

deficiency of, 1d. 

false, vi. 256. 
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Natural magic — continued. 


receipts of, v. 146, 161. See 
Magic. 
Natural motion the ancient name for 
gravity, ix. 468 


Natural Philosophy, Bacon’s idea of, 

i. 115-122; vi. 15, 207. 

two parts of, viz. natural science 
and natural prudence, vi. 214. 

advantage to, from a registry of 
doubts, vi. 232. 

much fabulous matter a dis- 
credit to, vi. 126. 

neglected for divinity and law, 
vi. 420. 

among the Romans and Gre- 
cians, 16. 

magnifies the glory of God, vi. 
423. 


a defence against infidelity, 2. 
See Philosophy. 
Natural prudence, the operative part 
of natural philosophy, vi. 214, 
215. 
division of, vi. 228. 
Natural theology, or divine 
ophy, viii. 477-480. See 
hilosophy. 
Naturalis historia, catalogus histo- 
riarum naturalium particula- 
rium, ii. 61-69. 
geographica, ii. 62. Vide His- 
toria naturalis. 
Naturalis magia, ii. 133. 
Naturalisation of strangers, ix. 304. 
Nature, Bacon’s riew of, i. 106-118. 
saying of Leibnitz, i. 107. 
doctrine of Aristotle, i. 108. 
charged by Bacon with having put 
Nature in the place of God, 2. 
Bacon's opinion of the umitedness 
of, i. 117, 118. 
interpretation of, the soul of Ba- 
con’s system, i. 149. 
an analysis of, how far possible 
according to him, ii. 290. 
true mode of studying the pro- 
cesses of, v. 78. 
the Divine nature, vi. 27. 
summary law of, reserved by 
God within his own curtain, 
vi. 32. 
knowledge of, under the protec- 
tion of religion, vi. 33. 
light of, compared with the mor- 
al law, ix. 348. 
the mysteries of faith not to be 
deduced from, viii. 477. 


hilos- 
ivine 
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Nature — continued. 

to be commanded must be obey- 
ed, viii. 68, 163. 

subtlety of, viii. 69, 72. 

no reason for confusion, x. 
290. 

anticipations of, viii. 73, 74. 

interpretations of, viii. 73, 74, 163. 

man’s empire over, must be re- 
covered, viii. 163. 

exists in three states, having ref- 
erence to, 1. species of things; 
2. monsters; 3. arts, viii. 357. 

seen best in smallest portions, 
viii. 414, 472. 

rises to a point like a pyramid, 
viii. 449. 

body of, biform, viii. 450. 

either united and collected, or 
diffused and distributed, viii. 

5 


roblems of, viii. 500. 
oes nothing in vain, viii. 511; 
ix, 292. 
antitheses for and against, ix. 
61. 
in debt to philosophy, x. 179. 
three counsels, that men may 
deal with nature more suc- 
cessfully, x. 299. 
one who philosophises must dis- 
sect, not abstract, x. 352. 
relation of, to art, x. 407, 408. 
the mirror of art, ix. 77. 
her mode of working compared 
with that of the artist, ix. 226. 
three things subordinate only to, 
x. 409. 
immobility and quiet destroyed 
by the system of Copernicus, 
x. 420. 


distribution of matter by, x. 

3. 

Natures, signify abstract qualities, i. 
68. 

these the principal objects of our 


tnguiries, ib. 
: natures, study of, umpor- 
tant, why, i. 70. 
two classes of, ib. 
Navicula subter aquam gerens homi- 
nes, i. 518. 
Navigation of old more advanced 
than now, v. 375, 376. 
benefit to science from, vi. 198. 
a great help to philosophy, vi. 
392. 


wonders of, viii. 434. 
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Navigationes longinqus, vii. 93, 
~ 182 


Nebuchadnezzar, his tree of mon- 
archy, ix. 304. 
Nebulz, condensationes aeris imper- 
fectee, iv. 100. 
Nebulous stars, x. 450. 
Negatives excite the mind less than 
affirmatives, viii. 80. 
are the more powerful, 3. 
Negotiandi artes, pauca de iis scrip- 
ta, iii. 60. - 
Negotiation, or wisdom of business, 
a part of civil knowledge, vi. 
348, 350. 
deficiency of books concerning, 
vi. 351. 
best form of writing on, vi. 359. 
wisdom of Solomon's aphorisms 
respecting, vi. 352. 
doctrine concerning, divided in- 
to, ix. 236. 
that concerning scattered 
occasions, ix. 238-267. 
that concerning advance- 
ment in life, ix. 267-297. 
Negroes, causes of their dark com- 
plexion, iv. 351. 
a moist sultry climate, 1. 
tawny, olivaster complexion 
found where the soil is sandy 
and the heat dry, iv. 352. 
Neptune, saying of Diagoras respect- 
ing offerings to, vi. 277. 
Nerva imperator, ii. 155; vi. 147. 
Nervous system, 1x. 50. 
Nettles, application of, in cases of 
melancholy, x. 129. 
New Atlantis, v. 359-413. 
Preface, v. 349-353. 
New Organon, ix. 71, 83. Vide No- 
vum Organum. 
Newfoundland cold for its latitude, 
why, ix. 398, 399. 
Nexe, motion of, called ‘“‘ne detur 
vacuum,” y. 110. 
Nicetas of Syracuse, vii. 300; x. 420. 
Nicodemus, his question, ix. 351. 
Nigella Romana, v. 131. 
Nightingale pipes, iv. 226, 255. 
Nightmare, vi. 238. Sce Mare. 
Nihil ex nihilo ficri, vil. 234. 
Nile, water of, how clarified, v. 30, 
42, 43. 
Nilus, dwellers near the cataracts of, 
are stricken deaf, iv. 293. 
inundationes Nili ventis Etesiis 
ascripte, iii. 229. 
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Nitre, scouring virtue of, iv. 335, 336. 

stunts the growth of dogs, iv. 
330. 

in milk, bad for children, 2. 

anoint the bud of the vine with, 
iv. 369. 

dissolved in wine, scent of cools 
the spirits, v. 131. 

created for refrigeration of spir- 
its, x. 90. 

the spirit of the earth, x. 91. 

produces longevity if taken, x. 
92. 


so the nitrous smell of fresh 
earth, x. 93. 
swells from the soil, x. 206. 
Nitrum, est tanquam aroma frigi- 
dum, iii. 417; iv. 106. 
in natura vegetabili, iii. 417. 
in congelatione usitatum, 1. 
in pulvere pyrio potum conducit 
ad fortitudinem, iii. 418. 
veluti spiritus terrs, 1b. 
animalia pinguia reddit, td. 
impinguat solum, 1. 
spiritus humanos densat, iii. 418, 
419. 
usus nitri in cibis, iii. 419. 
plantse nitross, 2. 
causa virtutis odorum terre re- 
centis, iii. 420. 
lapidibus est instar rubiginis, iii. 
339. 
ex gleba terres tumescens, iv. 57. 
Nobilitas, antitheta de ef, ii. 465. 
Nobility, antitheses for and against, 
ix. 156. 


above, ix. 394. 
called also Etesian, ix. 395. 
cause of the Nile inundations, 3. 
chiefly in the daytime, ix. 399. 
clears the sky, ix. 402. 
blows higher and more steadil 


than e south wind, ix. 402, 

03. 

cold and dry like the east wind, 
ix. 403. 

healthiest when from the land, 
ix. 404. 


if it rise by night, rarely lasts 
more than three days, 2. 

often accompanied by other con- 
trary winds, ix. 405. 

sow not during, tb. 

bad for consumption, ix. 406. 

sometimes directly follows, but 


O71 


North wind — continued. 
is not directly followed by, a 
south wind, ix. 429. 
its changes with the south wind 
a sign of a hard or mild win- 
ter, ix. 429, 430. Vide Boreas. 
N orthern Sea, tides of the, x. 332, 
333. 
Not proven, verdict of, ix. 322. 
Notes oe cogitations, deficiency of, vi. 
284. 
of things by congruity, ix. 109. 
Nothing and something, no propor- 
tion between, ix. 145. 
Notio simplex, est instar superficiei, 
vii. 51. 

Notiones, in notionibus nil sani, nec 
in logicis, nec in physicis, i. 244. 
Notions unsound, both moral and 

physical, viii. 70. 
Notitia aliorum bominum, preecepta 
summaria de, iii. 91-99. 
sex modis elicienda, ii. 93. 
1. per vultus et ora, 1d. 
2. per verba, iii. 94. 
3. per facta, iii. 95. 
4. per ingenia sua, iii. 95, 
96 


5. per fines suos, #0. 
6. per relationes aliorum, 
ili. 97. 
sui notitia considerationibus hu- 
jusmodi comparanda. 
1. comparando naturam su- 
am cum temporibus 
suis, iii. 99. 
2. et cum professionibus vi- 
tse qu in usu sunt, 2. 
3. et cum sequalibus et emu- 
lis suis, iii. 100. 
4. de amicis ac necessariis 
deligendis, 1. 
5. de cavendo ab imitatione 
exemplorum, iii. 101. 
Nouer l’eguillette, — a charm used 
in Gascony to produce impotency, 
v. 110. 
Nourishment, means of conveying 
and converting, iv. 192-196. 
to prevent its being drawn away 
and exhaled, iv. 192. 
to send it forth more strongly 
into the parts by strengthen- 
ing the stomach, iv. 193. 
to send it forth by sleep, iv. 194. 
to provide that the parts them- 
selves draw it to them, iv. 
194-196. 


572 


Nourishment — continued. 
to further the act of assimilation, 
iv. 196. 
of living creatures in the em- 
bryo, iv. 217. See Alimenta- 
tion. 
Nova Zembla, Flemings wintered 
there, v. 115. 
accident from use of charcoal 
there, v. 128. 
cold of, vii. 177, 183. 
Novelty, too much importance at- 
tached to, vi. 129. 
the love of, ix. 203. 
Novitas, immodicum ejus studium, 
ii. 136. 
verborum suspecta, cur, ii. 128. 
Novum Organum, i. 241-539; viii. 
59 


Procemium, i. 195, 196. 

Dedicatio, i. 197, 198. 

Preefatio, i. 199-211. 

distributio operis, i. 212-228. 

imperfect state of, i. 61, 62, 139. 

Preface to, i. 131-1938. 

date of, i. 181, 142. 

analysis of, i. 155-176. 

unwritten books of, ii. 9. 

translation, viii. 59-350. 

Nox, Cupid produced from an egg 

laid by, x. 343. 

does not sit for ever, x. 348. 

Cupido ab ovo prognatus incu- 
bante Nocte, v. 289, 292. 

non perpetuo incubat, v. 294. 

Nubes que feruntur, in sublimi ple- 

rumque movent ab oriente in 
occidentem, v. 258. 

historia nubium conscribenda, ii. 


61. 
Nullity and quiddity, degrees of, ix. 
45. 


Numa, his disinterment, v. 45. 

Nurseries of the winds, ix. 432, 433. 

Nutritio per separationem, i. 501. 

Nymphs signify the spirits of living 
creatures, villi. 453. 


O. - 
Oak, excrescences on the, iv. 412, 
442 


bastard fruit of, iv. 442. 
Oaths, men are deceived with, chil- 
dren with comfits, ix. 294. 
Obelisci transferendi illustratio, i. 
235; vii. 89. 
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Obelisk, illustration of raising, viii. 


Obscurity of laws arises from four 
causes, 1x. 326. 

Observation must be helped by theory, 
ij. 35. 

Obstinacy, Phocion an example to 
deter from, vi. 102. 

Occasions, policy of yielding to, vi. 

’ 
scattered, doctrine concerning, 
ix. 236, 238-267. 
Oculists in physic, vi. 43, 44. 
Odores juxta littora Floride, i. 477. 
condensant spiritus, i. 523. 
olfactus et odorum historia con- 
scribenda, ii. 66. 

ad confortationem cordis, iii. 
452, 453. 

fumi parcé exeuntes, iv. 48. 

cum communicatione substantise 
diffunduntur, v. 204. 

Odours and infections, v. 125-133. 
the plague, v. 125. 

jail fever, 2. 

uman effluvia, v. 126. 

modes of poisonings, 1%. 

putrefying locusts, v. 127. 

mine damps, 1. 

charcoal vapours, v. 128. 

after drought, 2b. 

from coloquintida, %. 

from Ginny pepper, 25. 

from menstruous women, v. 129. 

the basilisk, 16. 

erfumes useful in rheums, 1d. 

in faintings, 2. 

tobacco, 1b. 

fresh earth, v. 130. 

pomanders, use of, v. 131. 

odours to cool the spirits, +. 

to further venereous appetites, 3. 

to dispose to devotion, 2. 

to give pleasant dreams, v. 132. 

to nourish, 10. 

to check the rising of the mother, 


compared with sounds, iv. 277, 
290, 347. 

sweet, where the 
touches, why, v. 74. 

sweet, heat and moisture requi- 
site to, v. 75. 

are corporeal substances, v. 75, 
76 


rainbow 


of excrements, why disgusting, 
v. 76. 
of putrefactions, why, 1d. 
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Odours — continued. 
yet some yield excellent per- 
fumes, v. 77. 
to comfort the heart, x. 124. 
of certain flowers commended, 


of wine poured on new earth, x. 
125. 

a species of fume, x. 197. 
diffused corporeally, x. 288. 
(Economica sub arte imperii contine- 

tur, iii. 119. 
(Economics included in civil govern- 
ment, ix. 297. 
Officia politica tria, iii. 120. 
1. ut respublica conservetur, #0. 
2. ut beatum efficiatur, 2. 
3. ut amplificetur, zd. 
Oil not easily affected by heat or 
cold, why, v. 84. 
to turn water into, one of the 
. magnalia nature, iv. 331, 332. 
imstances thereof, iv. 332. 
spirits detained willingly in oily 
bodies, x. 167. 
preserved by the rapid escape of 
the watery humour, 2. 
Ointment, witches’, v. 152. 
magical, to heal the wound by 
anointing the weapon, v. 161. 
Roman, iv. 196. 
receipt for ointments, vii. 423. 
dead flies cause, to stink, ix. 
246. 
Old Age, penuriousness of, ix. 218. 
how it destroys the human body, 
x. 13. See Longevity. 
Oleosa detinent spiritus libenter, iii. 


evolatione citaé humoris diutius 
conservata, iii. 494. 
Olympus, windless summit, vii. 176. 
Omissz scientiarum partes quomodo 
tractande, i. 213. 
Omnipotentiz opera, creare ex nihilo 
et redigere in nihilum, iv. 30. 
attributa, v. 335. 
Onerationem, contractio corporum 
per, iv. 111. 
Onions, their mode of growth, iv. 448. 
should be pulled, dried, and re- 
set, iv. 376. 
Opening by heat, of water, x. 213. 
of oil, i. 
of other liquors, x. 214. 
of solids, x. 214, 215. 
of metals, x. 215, 216. 
of glass, 2. 
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Operationes hominis super corpora 
naturalia, i. 517-535. Vide Homo. 
Operations of man upon matter are 

of seven kinds, viii. 329-346. 
by excluding disturbing causes, 

viii. 8329-332. 
by, compression, &c., viii. 332- 
3 


by heat and cold, viii. 334-340. 

by contjnuance in a suitable 
place, viii. 340. 

by, Zegulation of motion, viii. 


by consents or aversions, viii. 
42-346. 


by alternation of the former six 
methods, viii. 346. 

Ophiuchus, appearance of new star 

near, in Bacon's time, v. 199; vii. 


Opiata, i. 523; iii. 412-416, 455. 

opium, ili. 412, 413. 

papaver silvestris, iii. 414. 

caphe, 2. 

betel, 2. 

tobacco, 1. 

simplicia, iii. 415. 

composita, tb. 

quomodd utenda, 2. 

medicamenta, iii. 416. 

multum conferre ad prolonga- 
tionem vit, exemplis proba- 
tum, 2. 

Opiates condense the spirits, viii. 

336; x. 85. 

effects of opium, x. 85, 86. 

betel, x. 87. 

tobacco, 16. 

yearly opiate diet commended, 
x. 88. 


inhaled as vapours, 1. 
from what medicines prepared, 
x. 89. 
Opinions of others, profit to be de- 
rived from, vi. 234. ; 
the most popular, and not the 
best, have ever prevailed, vi. 
42, 47. 
a collection of past and explod- 
ed, required, viii. 367, 370. 
whether that which has relation 
to truth greater than that 
which has relation to opinion, 
ix. 148. 
of judges to be taken on points 
that may arise, ix. 339, 340. 
Opinionum preteritarum recensio, ii. 
1 
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Opium, iv. 169; v. 27. 
roduces cold, iv. 205. 
eath by, iv. 445. 
Optica historia conscribenda, ii. 66. 
instrumenta jam meliora, vii. 
297. 
Optics, owls and cats see in dark, 
how, v. 100. 
motion of the eye-balls, v. 101. 
squinting, 1. 
shutting one eye, iv. 290; v. 101. 
double vision, v. 101. 
poreblindness, tb. 
sight in old age, v. 102. 
| eye injured by excess of light, 


so by minute studies, v. 102, 103. 
waxes red in anger, not in 
blushing, why, v. 103. 
has many objects which af- 
fect it with pleasure, none 
with pain, why, @. 
globes appeur flat at a distance, 
why, iv. 292; v. 106. 
proposed history of, viii. 378. 
ee Visibles. 
Orange, Prince of, his wound how 
stanched, iv. 202. 
constancy of his murderer under 
torture, ix. 17. 
Orange flowers, infusion of, iv. 168. 
Oratio ad philosophos Parisienses, 
vii. 59-04. 
orationis melius est finis quam 
principium, iii. 66. 
Orations, appendices to history, vi. 
201. 
of Demosthenes and Cicero, ex- 
cellent examples of eloquence, 
vi. 297. 
Oratores ventis similes, populus mari, 
iii. 39. 
Oratorica. Vide Rhetorica. 
Orators, why bad promoters of their 
own fortune, vi. 382. 
difference between sophists and, 
vi. 275. 
neglect the arts of private dis- 
course, ix. 134, 135. 
Oratory. See Rhetoric. 
Orbes elementorum, i. 254. 
Orbilius long-lived, why, v. 185. 
Order tn counctl, iii. 155. 
Originals of things, a part of physic, 
vi. 219. 
Origines locales ventorum, iii. 218, 
244-250. 


Ornithian, or bird winds, ix. 397. 
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Ornithii sive aviarii venti, iii. 232. 

Orpharion, iv. 246. 

Orphei theatrum, ii. 153. 

Orpheus, fable of, an illustration of 
the influence of learning in 
promoting order, vi. 145, 146. 

why torn in pieces, vili. 468. 

Orpin, iv. 175. 

Orrice, sweet-scented root, peculiar- 
ity of, v. 99. 

beads of, make an_ aperient 
bracelet, v. 148. 

Ortelius’ universal map, ix. 129. 

Orthography, whether guided by 
pronunciation, ix. 116. 

changes of, ii. 419. 
Osorius Lusitanus, ii. 125. 
Ostentatio sui bona quedam, iii. 101~ 
105. 

Ostentation, a vice rather in man- 
ners than in policy, vi. 372. 

a vice in morals rather than in 
policy, ix. 281. 
Ostrich ran after its head was struck 
off, iv. 353. 
mode of hatching her eggs, v. 95. 
Others, knowledge ot, vi. 368, et seg. 
to be acquired by their deeds, 
vi. 365. 
by their words, vie 366. 
report, vi. 367. 
by their natures and ends, 1b. 
Otto Casmann, hts “Problemata ma- 
rtna,” v. 236. 
Ourselves, knowledge of, vi. 370. 
should be impartial, 1. 
choice of protession to be deter- 
mined by, 26. 

Ovium decennalis etas rara, iii. 357. 

Ovum vitreum, i. 479, 521; v. 343; 
vii. 255. 

in lapidem versum, iv. 104. 
Cupido ab ovo prognatus, v. 289, 
292. 


ovorum Vivificatio ignota, i. 468. 
ova aquam odoratam continen- 
tia, vii. 254. See Egg, Glass. 
Oysters between plants and living 
creatures, iv. 433. 
have no distinction of sexes, v. 
104. 


Pp. 
Pedagogi, imperia bene adminig- 


trantes, 11. 108. 
simie tyrannidis, ii. 116. 
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Perdagogica ars, ii. 494-497. , 
Pain, bodily, history of, proposed, 
viii. 378. 
physicans take no trouble to 
mitigate, ix. 34. 
those who are sick and feel no 
pain, are sick in their minds, 
ix. 215. 
- Painting the face should be put down 
by law, ix. 45. 
proposed history of, viii. 378. 
the skin, produces longevity, x. 
106 


Paleztiology, suggested by Bacon, i. 
101. 


Paludes, nativis propitii, advenis 
maligni, iii. 394. © 
Pan, explanation of the fable of, viii. 


the hunt of, or learned experi- 
ence, ix. 72. 
parabole Panis interpretatio, ii. 
226-239. 
Panies derived from Pan, viii. 445, 
54. 
Panicum laid on the roots of fruit 
trees, iv. 367. 
Panis in furno tumescit, iv. 69. 
Pape ex monasteriis ducti celebriora 
ecerunt, ii. 108. 
Paper, a singular instance of art, viii. 
242 


origin of paper-making, ii. 372. 
Papia lex contra senum nuptias, ii. 
137. 
Papilio tepore ignis resuscitata, i. 
432 


Papyrus, instantia singularis, i. 425. 
apyri confectio, i. 372. 
Parables, valuable observations ex- 
pressed by the ancients in, vi. 
359. 
philosophy according to the an- 
cient, viii. 443. See Myths. 
Parabolz Salomonis illustrates, iii. 


usus parabolarum, ii. 224. 

parabole Panis interpretatio, ii. 
226-239. 

cur seculis rudioribus frequen- 
tiores, ii. 433. 

Parabolical poetry, viii. 442-444. | 
its uses, vi. 204; viii. 442-444. 
instances of, viii. 444-469. 

Paracelsus, his fundamental triad, i. 

531. 


sulphur, mercury, and salt, iv. 
331; ix. 472. 
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Paracelsus —_ o deo t 3 
28 of dew, i. 526. 
his pyginice, iv. 223; x. 222. 
his explanation of miracles, v 
18. 
error of, in supposing all philos- 
ophy set forth in’ the Scrip- 
tures, vi. 405; ix. 353. 
medical theories of, ix. 24. 
his exaltation of natural magic, 
vi. 256; ix. 538. 
his theory of nutrition absurd, 
vili. 316. 
made the winds three in num- 
ber, ix. 402. 
De Nutritione, i. 501. 
De Corpore Humano, ii. 320. 
intemperies in interpretanda S. 
Scriptura, iii. 182. 
trias ejus principiorum, vii. 23, 
tres tantum collocavit ventos, iii. 
236. 
pygmzum ejus, iv. 74. 
audaciaé meruit ut separatim co- 
erceatur, vii. 22. 
corruptor scientiz, vii. 23. 
homo satis vocalis, vii. 81. 
Paradise, man’s first acts in, vi. 138. 
Paradisus, occupationes hominis in 
Paradiso, ii. 146. 
Parasceve, the, viii. 357-3871. 
Preface, ii. 9-39. 
nature of the work, ii. 26. 
ad historiam naturalem et ex- 
perimentalem, ii. 47-59. 
Parasiti barbati, ii. 122. 
Parce, sisters of Pan, viii. 448. 
Parent and child, duties of, vi. 328. 
Paris, judgment of, vi. 170. 
Parmenides, his tenet that the earth 
was “ primum frigidum,”’ iv. 


compared with Telesius, v. 284. 
his saying that the earth is the 
original source of cold, ix. 413. 
maintained two principles of 
things, x. 364. 
doctrina ejus de unitate, ii. 292. 
de frigore, ili. 247. 
dud rerum principia dixit, v. 
310. 
Parmenio ab Alexandro reprehensus, 
ii. 160. 
Parrots, their power of imitation, iv. 


Part, not the plurality, but the ma- 
jority of parts, make the total 
greater, ix. 152. 
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Participles or confiners between 
plants and living creatures, 
lv 


. 433. 
immovable shell-fish, 2. 
lant like a lamb, 0. 
Particulars are infinite, ix. 65. 
Partis Instaurationis secunds de- 
lineatio et argumentum, 3. 
144-148; vii. 41-55. 
preface to, vii. 35-40. 
Partitiones historis. Vide Historia. 
scientiarum, ii. 87-95. Vede Sci- 
entia. 
Passiones animi que ad longsvita- 
tem noxiz, que utiles, ili. 425, 


Passions, the visible signs of them, 
v. 13-18 
fear, v. 13. 
grief and pain, v. 14. 
joy, v- 15. 
anger, 2. 
dislike, v. 16. 
shame 
pity, ib. 
wonder, v. 17. 
laughter, 3. 
lust, v. 18. 
| why called tortures, ix. 273. 
Passive good, vi. 319, 
sub-divisions of, 1. 
Pastures for sheep in breeding sea- 
son, ix. 405. 
Patience, two parts of, vi. 252. 
Patriciorum de multiplicatione, iii. 
124. 
Patricius, his writings, ii. 287. 
his ‘“‘ Pancosmia,” y. 235-239, 
259. 
compares the tides of the sea to 
water boiling in a caldron, v. 
@ reviver of the doctrine of ab- 
siract ideas, and their digni- 
ties, v. 297. 
hts ignorance of astronomy, vii. 
78. 
his authority, vii. 321. 
sublimated the fumes of the Pla- 
tonists, viii. 50-4. , 
on the form of flame, x. 453. 
Venetus Platonis discipulus, ii. 
(. 
de forma flammarum, vii. 336. 
Patroni literatorum quales petendi, 
ii. 123. 
Paulus inter Apostolos solus litera- 
tus, ii. 150. 
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Paupertas literatorum, ii. 114. 
monachorum, 1. 
virtutis fortuna, ii. 115. 
Peace, slothful, corrupts courage, ix. 
Pearls, medicinal use of, x. 77. 
Pedantical knowledge, vi. 305. See 
Education. 
Pedantii, ii. 108. 
Pegasus, meaning of the fable, viii. 
46 


famam denotat, li. 245. 
Pelias, his body, how restored to 
youth, x. 135. 
Pendulum, experimenis in Harton 
Colltery, i. 444. 
Perception, how different from sense, 
ix. 56, 57 
Perceptionis et sensus differentia, ii. 
353, 354. 
Perchloride of gold, ii. 378. 
Percolatio, quid, i. 529. - 
Percolation, iv. 159-163; viii. 342. 
salt water becomes fresh by per- 
colating into pits dug on the 
shore, iv. 159; v. 107. 
practised by Cesar at Alexan- 
dria, iv. 159. 
by Gltration through vessels, iv. 
160. 
a means of separating the more 
subtile natures, iv. 161. 
of juice of tree produces gum, 


of stone, Cornish diamonds and 
rock rubies, 26. 
explains why the plumage of 
birds is more brilliant than 
the hair of beasts, iv. 161, 162. 
clarification of liquors by adhe- 
sion an inward percolation, iv. 
162. 
of water through a dam of peb- 
bles, iv. 162, 163. 
sweetness of savour produced 
by, e.g. human skin, gums, 
iv. 163. 
Percussions, three that create tones, 
iv. 226. 
Perfect history, vi. 189. 


division of, vi. 190. See His- 
tory. 

Perfume house in New Atlantis, v. 
407 


perfumes in Florida, viii. 292. 
See Odours. 
Periander, gestus ejus in horto, ii. 
412, 413. 


PHILOSOPHICAL WORKS. 


Pericles wore poisons as a charm 
against the plague, v. 151. 
Peripatetici doctrina de equis mate- 
riz portionibus, v. 337. 
dictatura eorum cessare debet, 
iv. 37. 
de decupla& proportione elemen- 
torum, iv. 52. 
Peripatetics, their doctrine of an ele- 
ment of fire above the air, iv. 
179, 180. 
their dictatorship must cease, x. 
7. 
their conceit as to the proportion 
of the elements, x. 200, 389. 
Permissio intellectus, 1. 83, 390. 
Perscriptiones judicioram, iii. 161, 
1 


Perseus, allegory of, explained, viii. 
464. 


fabule Persei interpretatio, ii. 
239-245. 
Persian children, their nurture, iv. 
30. 
Persian Sea, tree there grows in the 
salt water, iv. 435. . 
Perspective houses in the New At- 
lantis, v. 405. 
Perspicilla, i. 455; ii. 881. 
Galilei, i. 456. 
Peru, temperate climate caused by 
breezes, ix. 408. 
Peruvie clementia aeris, iii. 242. 
Potose fodins argenti, iii. 246. 
Pestilential seasons, iv. 344; v. 65- 


71. 
Petrarch, his Res memoranda quoted, 
iii. 320. 
Petrifaction, how to be produced, x. 
5 


Petrifying springs, x. 251, 265. 
Phenomena universi, i. 221; vii. 
229-266. 
date, vii. 225. 
Phantasia et logics et ethics min- 
istrat, ii. 359. 
opera ejus et regnum, ii. 360. 
Philautiz limites, ii, 119. 
Philip of Macedon, his mode of war- 
fare, viii. 459. 
Philocrates de Demosthene, vii. 161. 
Philo Judeus, his interpretation of 
the Mosaic creation, ii. 143. 
on Cain and Abel, ii. 146. 
Philolaus, vii. 300; x. 420. 
his doctrines revived by Gilbert, 
viii. 504. 
Philosophastri damnati, vii. 18. 
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Philosophers bad law makers, vi. 
9 


the sophistical, viii. 91. 
the empirical, viii. 92. 
the superstitious, viii. 93. 
Philosophi antiqui, placita eorum 
corrigenda, ii. 285-288. 
Philosophia — partitiones ejus, i. 352. 
J. P. divina, vel theologia natu- 
ralis, ii. 259-262. 
II. P. naturalis speculativa, ii. 
264-308. 
1. P. Physica specialis partitur 
in doctrinas tres, li. 264— 
268. 
de principiis rerum. 
de mundo sive de fabric&i 
rerum. 
de natura multiplici sive 
sparsa, ques rursis in 
duas partes dividitur, 
ii. 269. 
de concretis sive creaturis, 
quse subit eandem di- 
visionem quam historia 
naturalis, 6. | 
de abstractis sive naturis, 
use in duas partes 
ividitur, ii. 281-283. 
de schematismis mate- 
ris, ii. 281. 
de appetitu et motibus, 
quorum duo gen- 
era, ii. 282. 
motus simplices. 
motus compositi. 
Physics appendices duo. 
problemata naturalia, ii. 284. 
placita antiquorum philoso- 
phorun, ii. 285-288. 
2. P. Metaphysica, ii. 264-267. 
de causis formalibus, ii. 288- 
294. 
utilis at desiderata, ii. 291- 
294 


de causis finalibus, ii. 204- 


P. Naturalis Operativa sequi- 
tur divisiones speculati- 
vee, ii. 297-303. 

Mechanica, ii. 298, 299. 
Magia, ii. 800-303. 
P. Naturalis Operative a 
pendices due, ii. 302, 303. 
inventarium opum humana- 
rum. 
kalendarium experimento- 
rum. 
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Phil — continued. 
- Naturali appendix Mathe- 
matica, ii. 304-808. 
III. P. de homine, ii. 310-357. 
scientia generalis de natura et 
statu hominis primum 
considerat, ii. 310-319. 

a. de naturé hominis indivis, 
sive de person& hominis, 
quse duas res complecti- 
tur, ii. 811. 

miserias humani generis. 

prerogativa ejus, quorum 
exempla narrantur, il. 
312, 313. 

5. de foedere, sive de communi 
vinculo anim et cor- 
pori, cujus dus partes, 
li 

1. quomodd invicém hxc 
duo se detegunt. 
a. perp physiognomiam, ii. 


6. per somniorum natu- 
ralium interpretatio- 

nem, ii. 315, 316. 
2. quomodd invicém anima 


et corpus in se agunt, 
cujus dus partes, ii. 
- $16. 
a. de affectibus corporis 
in animan, ii. 317. 
b. de affectibus animz in 
corpus, ii. 318. 
_ P. de homine duplex, ii. 311. 
1. P. humana, sive de homine 
segregato, ii. 311-503; 
iii. 7-51. 
a. scientis qua circa corpus 
versantur, ii. 319-344. 
Medicina, ii. 319-341. 
Vide Medicina. 
Cosmetica, ii. 341. 
Athletica, ii. 342. 
‘¥ oluptuaria, i ii. 343. 
5. scientie que circa ani- 
mam versantur. Vide 
“ Anima Humana." 
2. acientia civilis, tres habet 
partes, iii. 53-173. 
de conversatione, iii. 55- 
57. 
de negotiis, iii. 57-119. 
de republica, iii. 119, 120. 
Sophistica, errures ejus, i. 266, 
6. 
Empirica, errores ejus, i. 267, 
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Philosophia — continued. 
Superstitiosa, errores ejus, i. 268, 


philosophiaram redargutio, vil. 
55. 


philosophiz veteris honores Ba- 
coniané philosophia& illeesi, i. 
236, 248, 249. 

objectum ejus triplex, Deus, Na- 
tura, Homo, ii. 252. 

ethnicis vice theologian, vii. 107. 

ad rationem refertur, vii. 285. 

more status adoratur nec move- 
tur, vii. 136. 

Moralis, ancilla theologia, iii. 35. 

Naturalis, a theologia repressa, 

vii. 108. 


apud Greecos brevis evi, vii. 
107. 
Greecorum, pueritia, vii. 115. 
Aristotelis, 4b. 
Platonis, vii. 116. 
re, 
Tea ent 118. 
Fracastorii, ib. 
Cardani, ib. 
Gilberti, id. 
ante Greecoram tempora 
majore virtute sed ma- 
jore etiam silentio floruit, 


vii. 121. See Natural 
Philosophy. 
Philosophia Prima, li. 139 ; vi. 131, 
207 ; viii. 471. 


definition of, vi. 209. 

definita, ii. 252. 

the common parent of sciences, 
vi. 211. 

deficiency in, #. 

not to be confounded with meta- 
physic, vi. 217. 

quantity indefinite, belongs to, 


i. 226. 
Philosophical exposition of Scripture, 
vi. 404. 


Philosophy, Bacon's divisions of, i. 97. 

whether opposed to theology, i 
122. 

the jast division of, viii. 177. 

its object threefold, — God, Na- 
ture, Man, vi. 207: viii. 471. 

therefore divided into three 
branches, wd. 

the dangers of subdividing 
knowledges. ix. 14, 189. 

Primitive or Summary, contain- 
ing all such axiom~ as are not 


peculiar to any of the particu- 
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Philosophy — continued. 
lar sciences, vi. 208-211; viii. 
472-476, 484. 
inquiring also concerning the 
adventitious conditions of es- 
sences or transcendental, viii. 
475, 476. 
I. Divine or Natural Theology, vi. 
211-214; viii. 477-480, 484. 
appendix concerning the na- 
tare of angels and spirits, 
vi. 213; viii. 479. 
II. Natural, divided into, vi. 214- 
236; viii. 480-517. 
1. Speculative, relating to the 
inquisition of causes, viii. 
480-511 


divided into, vi. 315; viii. 482. 
A. Physic, special, divided 
into, Vi 218 ; vili. 482— 


a. concerning the princi- 
ples of things, viii. 
485, 486. 

6. concerning the struct- 
ure of the universe, #. 

c. concernin nature, 
manifold or diffused, 
viii. 485-500. 

divided into, viii. 486. 
concerning creatures 
or things con- 
crete, vili. 486- 
498. 
subject to the same 
division as Natu- 
ral History, td. 
concerning abstract 
natures, viii. 486, 
498-500. 
divided into, viii. 498. 
the doctrine con- 
cerning the con- 
figurations of 
matter, viii. 498, 
499. 
the doctrine con- 
cerning appetites 
and motions, #0. 
Appendices of physic, viii. 
500-504. 
measurements of mo- 
tions, viii. 500. 
problems of nature, 
viii. 501. 
' dogmas of ancient 
prilosophere, viii. 
. Physic. 
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B. Metaphysic, divided into, 
vi. 219; viii. 482-485, 
1. 


inguiry into forms, vi. 
19-223; viii. 504-508. 
inquiry into final causes, 

vi. 223-225; viii. 508— 


511. 

2. Operative, relating to the pro- 
duction of effects, di- 
vided according to the 
divisions of speculative, 
Be 238; vili. 480, 512— 


A. Mechanic produced by 
hysic, viii. 512. 
B. agic produced by met- 
aphysic, viii. 513-516. 
two appendices of Operative, 
viii. 516. 
an inventory of the pos- 
sessions of man, 
a catalogue of Poly- 
chrests, viii. 517. 
Appendix of Natural Philoso- 
hy, Mathematic, vi. 
bod '298; viii. 517-520. 
divided into, viii. 519. 
‘pure, divided into Ge- 
ometry and Arith- 
metic, 1. 
mixed, which has many 
branches, viii. 519, 
520. See Natural 
Philosophy. 
III. Human, divided into, vi. 236, 
73 ix. 15. 

1. a general science, relatin 
to those matters whi 
are common alike to 
body and soul, vi. 237; 
ix. 15. 

A. regarding the nature 
of man undivided, ix. 
15-18. 
respecti the miseries 
or the human race, ix. 
5 


the prerogatives of the 

human race, ix. 16, 17. 

B. with regard to the league 

or bond between soul 

and body, and their 

mutual action on one 
another, ix. 18-22. 

by knowledge or indica- 

tion, whence two arts 
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of prediction are de- 
rived, vi. 237; ix. 18. 
physiognomy, vi. 238; 
1x. 18. 


interpretation of dreams, 
ix. 20. 
by impression, Vi. 239 ; ix. 
20, 21. 
2. A ial science concern- 
ing the nature and state 
of man, divided into 
philosophies, ix. 15. 
A. of knowledges which re- 
spect the body, vi. 
241; ix. 15. ; 
Medicine, vi. 241-251; 
ix. 23-44. See Med- 
icine. 
Cosmetic, vi. 252; ix. 
44 


Athletic, vi. 252; ix. 45. 


Voluptuary, vi. 253; ix. 
46. 

B. Concerning the soul, 
whereof two parts, 


vi. 258; ix. 48-59. 
a. of the rational soul or 
breath of life, ix. 48- 


51. 
b. of the sensible or pro- 
duced soul, common 
to brutes, ix. 50. 
the one springing from 
the breath of God, ix. 


48, 51. 
the other from the womb 
of the elements, a 
compound of air and 
flame, ix. 48, 50. 
faculties of the rational 
soul, ix. 51. 
Appendices, — 
ivination, vi. 255; ix. 
52, 53. 
fascination, vi. 256; ix. 
53, 54. 
two doctrines relatin 
to the faculties o 
the sensible soul, 
ix. 54. 
of voluntary motion, 
ix. 54, 55. 
of sense and the sen- 
sible, ix. 55-59. 
use and objects of the 
faculties of the soul 
divided into, ix. 60. 
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Philosophy — continued. 
logic. See Logic. 
ethics. See Ethics. 
superficial knowledge of, inclines 
to atheism, vi. 96. 
arts of printing and navigation 
helps to, vi. 391, 392. 
not taught by divinity, vi. 405. 
its subject-matter, vili. 408. 
referred to the reason, x. 403. 
has been made a profession, ix. 


200. 
Sreed from the dogmas of theolo- 
gy, 1. 122. 


‘ not to be sought in divinity, ix. 
353 


Salse, three divisions of, i. 161. 

ancient philosophies, a collection 
should be made of them, viii. 
503. See Greek Philosophy, 


Knowledge, Science, Man, 
Understanding. 
Phocion an example to deter from 
obstinacy, vi. 102. 
his mode of receiving applause, 
ix. 136. 


errores ejus, ii. 110. 
Phonetic spelling discussed, #3. 419- 
421; ix. 116. 
Physic, definition of, viii. 177, 178. 
a division of natural science, vi. 
215. 
treats of material causes, vi. 218. 
three parts of, 75. 
no deficiency in, vi. 219. 
meaning of the term, viii. 482- 
485. 
the stage next the basement of 
the pyramid of knowledge, 
viii. 507. 
lies in a middle term, between 
natural history and metaphys- 
ics, vill. 486. 
Physica Philosophia, i. 353; ii. 264— 
288. Vide Philosophia. 
Physicians judged of by their suc- 
cess, vi. 243. 
witches and impostors often pre- 
ferred to, i. 
why given to studies out of their 
rofession, vi. 244. 
nobleness of their art shadowed 
by the poets, vi. 245. 
honored by our Saviour’s exam- 
le, 26. 
office of, vi. 248. 
why sometimes less successful 
than empirics, vi. 250. 
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Physicians — continued. 
predictions of, vi. 255. 
their mode of inquiry praised, 
viii. 96. 
have the power of the keys, ix. 
6. 
clue of medicine, deficient, ix. 39. 
Physiognomie ars, iii. 93. 
ab Aristotele tractata, ii. 315. 
Physiognomica historia conscriben- 
da, ii. 64. 
Physiognomical history of man pro- 
posed, viii. 376. 
Physiognomy, vi. 238; ix. 18, 19. 
Aristotle's inquiry into, ib. 
its profitable use, 4. 
deficiency in, w. 
a great direction in business, 16. 
whether to be trusted, ix. 273. 
Picture historia conscribenda, ii. 66. 
Pigeon's blood, application of, to the 
eet, iv. 218; x. 138. 
Pigmenta in usu corporis humani, 
ti. 432. 
Pile e. bombardo emisszx palpitatio, 
iv. 68. 
Pill, stomachic, a receipt for, vii. 435. 
Pimple on nose produced by mali- 
cious praise, ix. 137. 
Pindar, his praise of Hiero, ix. 16. 
on silence, ix. 232. 
Pindarus, iii. 53. 
de Hierone elegantér, ii. 312. 
Pinnarum et pedum similitudo, i. 416. 
Pipes of Pan, what meant by, viii. 


Piscationis terra, causa frigoris in 
hyeme, iii. 233. 

Piscatoria historia conscribenda, ii. 
68. 

Pisces per branchias refrigerantur, 


iil. 473. 
piscium longevitas incerta, iii. 
361-363. 


Piscina mirabilis, near Cuma, cement 
used in the making, v. 52. 
Pius Quintus, revelation of the vic- 
tory at Lepanto to him, v. 157. 
dictum ejus de “ragioni di sta- 
to,’’ li. 109. 
Placets of God, ix. 351. 
Placita antiquorum philosophoruam 
colligenda, ii. 285-288. 
Plague, the, attended by a smell as 
of a mellow apple, v. 125. 
smells bad for it, #5. 
who likely to take it, who not, 2. 
antidotes to, 1. 
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Plane tree, irrigation of, with wine, 
iv. 487. 

Planetz in apogeis et perigsis, vii. 
306 


an Venus aut Mercurius supe- 
rior, vii. 313. 

motus et ordines planetarum, vii. 
352. ; 

velocitates, vii. 351, 359. 

linew spirales, vii. 352. 

distantiz a sole, ii. 58. 

syzygia planetarum, ii. 142. 

Planets, hypotheses to explain ther 

apparent motions, vii. 271, 272. 

their alternating reigns, viii. 490. 

their passages through the signs 
of the zodiac, viii. 492. 

oppositions and combinations of, 
viii. 493. 

approaches of, to the perpendic- 
ular, tb. 

accidents of their motions, 1. 

diurnal motion of, x. 329. 

apogees and perigees of, x. 424, 
431, 455. 

apparent motion of, explained, 
x. 470. 

relative velocities of, x. 471. 

spirals made by, x. 472. 

their motions and velocity, x. 
479. 

Plants, experiments concerning, iv. 

354-45 


useful for garments, enumerated, 
iv. 435. 

some esculent, some not, why, 
iv. 439. 

some esculent raw, some cooked, 
why, iv. 440. 

some not esculent are poculent, 


parts of, fit for nourishment, 1. 
taste and smell are strongest in 
the seed, 10. . 
arasitical, iv. 410, 452. 
oreign introduction of, acciden- 
tal, iv. 451. 
man inverted, and plants, anal- 
ogy between, i. 416; viii. 234. 
sleep of, iv. 436. 
sympathies and antipathies be- 
tween certain, iv. 380-388. 
See Garden. 
Platform of Good, vi. 311; ix. 194. 
Plato, imagination of his school as 
to the nature of the world, v. 
117. 
his opinion of knowledge, vi. 88. 


582 


Plato — continued. 

error of, in intermingling philos- 
ophy and theology,vi. 182, 224. 

mingled his philosophy with su- 
perstition, vi. 427. 

practical knowledge not esteemed 
by his school, 10. 

his doctrine of ideas, viii. 504. 

placed the understanding in the 
brain, ix. 22. 

his cave, ix. 100. 

classes rhetoric with cookery, ix. 


on the beauty of virtue, ix. 132, 
33. . 
made over the world to thoughts, 
x. 352. 
ab omni publico munere abstin- 
uit, cur, li. 118. 
scientiam esse reminiscentiam, 
ii. 97. 
theologiam philosophise immis- 
cuit, ii. 140: 
de rhetoric& falsd, ii. 440. 
mundum cogitationibus adjudi- 
cavit, v. 298. 
cavillator urbanus, tumidus po- 
eta, theologus mente captus, 
vii. 20. 
philologorum parens, 1. 
inductiones ejus vage et inuti- 
les, vii. 116. 
citatus, ii. 118, 121, 154, 402, 441; 
iii. 24. 
Plaudite, at Augustus's death, ix. 


Plaustraria historia conscribenda, ii. 


Playfer, Dr., his translations for Ba- 
con, ii. 80. 

Pleadings at Law, a collection of, 
needed, ix. 339. 

Pleasures of the affections, vi. 167. 
of the intellect the greatest, 1. 
of the senses, principal part of 

passive good, vi. 319. 
Seneca’s saying touching 
them, vi. 320. 
sensual, the arts of, ix. 46. 
Plebs ignava, ubi nobilitas numero- 
sior, ili. 125. 
Plenilunium succi plantarum tumes- 
cunt ad, iv. 62. 
Plica materia, iv. 114. 
Plinius, Caius, naturalis ejus historia, 
vii. 290, 295. 
his Natural History, Bacon in- 
debted to, iii. 194; x. 409, 414. 
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Plinius — continued. 
his mixtures for statua metal 
commended, vii. 388. 
hia advice to shepherds in breed- 
ing time, ix. 405. 
Plumage of birds, iv. 461. | 
changes of color in, v. 90. 
distinguishes the sexes, v. 91. 
Plumbum et mole et pondere crescit, 
iv. 41. 
“Plus ultra’* antiquorum, vii. 93. 
Bacon’s motto, v. 281 
Plutarch on the “ primal cold,’? x. 


Plutarchus Cheronens, vii. 20. 
De Primo Frigido, iv. 204; v. 
10. 
de facie in orbe Lun, v. 337. 
Pluto, helmet of, a parable, viii. 461. 
Pluvia, iii. 263. 
condensatio ejus, iv. 98. 
Pneumatic Bodies not ponderable, 
x. 193. 
of three kinds, x. 194. 
imperfect, 4d. 
attached, x. 194, 195. 
pure, x. 195. 
table of, according to bulk, sd. 
data on which table constructed, 
x. 195-201. 
comparative expansion of, x. 
198-201. 
weight of, iv. 21. 
are two, air and flame, x. 464. 
mixture of, viii. 287. 
Pneumatica triplicis nature, iv. 45. 
inchoata, 1 
devincta, iv. 46. 
ura, 16. 
tabula eorum secundum com- 
mentationem, 1d. ' 
data ex quibus tabula composi 
iv. $751. posits, 
ex pansiones pneumaticorum, iv. 


duo, aer et flamma, vii. 344, 345. 
Pneumaticals. Vide Spirits. 
Poesis, partitur in narrativam sive 
heroicam, ii. 221. 
dramaticam, ii. 222. 
parabolicam, li. 224. 
rabole usus duplex, ii. 
Peed. 225. piexs 
de verborum mensuriet accentu, 
ii. 418, 419. 
vinum demonun, iii. 44. 
historia ficta, vii. 285. 
ad phantasiam refertur, %. 
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Poesy, part of learning, relating to 

the imagination, vi. 182, 202- 

206; viii. 407, 439. 

use of, vi. 203. 

knowledge of men’s dispositions 
to be derived from, vi. 334. 

taken in two senses, in respect 
of words or matter, viii. 439. 

of three kinds, vi. 204; viii. 440. 

narrative or heroical, viii. 


dramatic, viii. 441. 
parabolical, viii: 442-444. 
is as a dream of learning, viii. 
470. 
produced by the measure of 
words, ix. 114. 
the wine of demons, ix. 223. | 
defined as feigned history, x. 


referred to the imagination, 2. 

Poets, license allowed to, vi. 202. 

ancient, their use of fables, vi. 
D. 
and historians, the best doctors 
of the knowledge of the af- 
fections, vi. 337. 
Poinsot, his illustration of motion by 
an ellipsoid, vii. 282. 
Point, tying the, a charm, y. 146. 
Poisonous beasts, some, affect pecul- 
iar plants, iv. 458. 

Poisons, maid fed with napellus poi- 
soned those who had carnal 
company with her, iv. 388, 
389. 

death by some, painless, why, 
iv. 445. 

poisonous air, v. 126. 

water poisoned, id. 

on perfumed gloves, 3. 

in ointments, v. 127. 

Lake Avernus poisons birds fly- 
ing over, v. 127, 128. 

worn in little bladders as anti- 
dotes to the plague, v. 151. 

Polarity of magnetic needle, viii. 
261, 262. 

Poles, Bacon’s ignorance respecting, 

vi. 438. 
of rotation, viii. 488. 

Policy and Government, learning not 

prejudicial to, vi. 99. 
an unfit study for young men, 
vi. 340. 

Politici supercilium eorum erga lite- 

ratos, ii. 100, 105. 
omnia ad se referunt, ij. 119. 
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Politicians, obj ections to learning by, 
vi. 97. 
answered, vi. 99-106. 
predictions of, vi. 255. 
Politics, necessity of religious knowl- 
edge in, ix. 224, 225. 
Polychrests, a catalogue of, required, 
viii. 517. 
Polyphemus, statue of, without his 
eye, viii. 418. 
Polypragmosyne infelix, iii. 98. 
Pomanders, use of, v. 131. 
Pompeius Magnus, verba ejus, “ ne- 
cesse est ut eam, non ut vivam,’’ 
iii. 13. 
Pompey, an example of dissimula- 
tion, vi. 379. 
putting to sea in the storm, ix. 
197. 
his imitation of Sylla, ix. 280. 
his ambition, ix. 286. 
Pondus, quid, iv. 29-117. 
ponderis natura, i. 434. 
pondera corporum, vii. 237-256. 
methodus ponderandi, vii. 239- 
241. 
pondera pulverum, vii. 247. 
Pont Charenton, curious repeating 
echo at, iv. 285; v. 57. 
Poor man who oppresses the poor, 
ix. 258. 
Popes, the most learned, the most 
powerful, vi. 101. 
why so short-lived, iii. 824; x. 60. 
Poppy, wild, distilled water from, v. 
131. 


Popular errors, a calendar of, desir- 
able, vi. 233. 
Popularitas, antitheta de _ e, ii. 480. 
Popularity, not the object of virtue, 
ix. 149. 
antitheses for and against, ix. 
160, 172. 
Population great and strength little, 
when, ix. 303. 
Porcelain, artificial mines of, in Chi- 
na, x. 251, 252. 
Porches of death, x. 142-156. 
living spirit requires three things, 
x. 143-149. 
suitable motion, x. 143, 144. 
moderate coolness, x. 144-146. 
proper aliment, x. 146-149. 
ee Death. 
Porta, his ‘Natural Magic,” iv. 12. 
method of weighing specific grav- 
ities, iv. 12-15. 
Portraits of Bacon, i. pp. Xxi.-xxx. 
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Possessions of man, an inventory of, 
to be made, viii. 516. 
Possibile et impossibile, iii. 308. 
ibile, quid, ii. 183. 
Possibility and Impossibility, in- 
quiry concerning, ix. 476. 
what things are possible, viii. 


Postelius, ‘Bacon acquainted with, iii. 


Posterity, Bacon appeals to, ix. 344. 
Postures of the body, wholesome and 
unwholesome, v. 25 
Potato roots, iv. 189. 
set in pots, iv. 377. 
Potentia Humana, opus ejus et inten- 
tio, 1. 341 
intentio ejus est, super datam 
materiz basin effectum quod- 
vis superinducere, vii. 50. 
ad Scientiam Humanam quo- 
modo conjuncta, i. 341-344. 
See Knowledge. 
Potential cold, contraction of bodies 
by, x. 253, 254. 
heat, dilatutions of bodies by, 
x. 224-226. 
Potentiale frigus, iv. 105, 106. 
Potentialities of Being, ix. 475-477. 
Potose argenti fodine, iii. 246. 
Pottery, history of, proposed, viii. 379. 
Pouter-pigeon, x. 204. 
Poverty and Want, ix. 242. 
honoured by the Romans, vi. 
107. 
Powders for excluding the air, viii. 


330. 
to get the specific gravity of, x. 
184 


table of proportions in bulk of 
the same bodies whole and in 
powder, x. 191, 192. 
modes of pulverisation, x. 192. 
some, incorporate best with wa- 
ter, some with oil, why, iv. 
303, 304. 
Power, human, the aims of, viii. 167. 
its relation to human knowledge, 
t. 67, 68; viii. 167-170. See 
Knowledge. 
Preambula Legun, iii. 160. 
Predicamenta Aristotelis, v. 308. 
Preedictionis duz artes, ii. 814, 315. 
predictiones, qu per astrologi- 
am fieri possunt, ii. 278. 
Preenotio Memorize, ii. 407. 
Preeoceupatio animi ad nova, vii. 82, 
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Preoccupatio — continued. 
ab insit& opinione de placitis re- 
ceptis, vil. 83. 
ab anticipatione erroneé de re 


ipsa, id. 
Preparatio, antitheta de ea, ii. 487. 
Prerogative Instantise, i. 400-537. 
Vide Instantiz. 

Prerogative Jnstances, i. 93-95. 
signification of the term, i. 93. 
instantice crucis, i. 94. 
instantve solitaria, 1b. 
instantue migrantes, i. 95. 

Preesepe, vii. 333. . 
nebulous stars in, x. 450. 

Prestigiatorum historia conscriben- 

da, ii. 68. 

Pretergenerationes, vii. 289. 
historia earum, ii. 51. 

Preetor’s table at Rome, ix. 323, 324. 

Pretorian courts, ix. 320-324, 328. 

Pragmatica Sanctio, iii. 128. 

Pragmatical Sanction, t#. 128; ix. 
5. 

Praise of men, value of, ix. 136. 
of enemies, ix. 137. 
antitheses for and against, ix. 


Prayer dedicatory of the Novum Or- 
ganon, viil. 34, 35. 
for aid and strength to accom- 
plish the Instauratio Magna, 
viii. 538, 54. 
Preambles of Statutes, ix. 332. 
Precatio, vii. 15. 
Preces, vii. 15. 
dedicatoriz Novi Organi, i. 208, 


227. 
Precession of the equinoxes not known 
to Bacon, i. 507 
Precious stones, the secret influences 
of, v. 147. 
Precursors of Death, x. 149-152. 
Predicaments, x. 362. 
Prediction, vi. 237. 
may be made of comets, viii. 495. 
of yevolutions natural and civil, 


Prejudice, effect of, on judgment, 
viii. 79. 
in the mind of a judge, ix. 253. 
Prelections on legal subjects, ix. 340. 
Prenotion and Emblem the founda- 
tions of memory, vi. 282; ix. 105. 
Preparation, ready use of knowledge 
procured by, vi. 269, 302. 
antitheses for and against, ix. 
179, 180. 
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Preparatives of inquiry, viii. 353. 
Prerogative Instances, i. 93-95. Vide 
Instantize. 

Prerogative of God comprehends the 

whole man, ix. 346. 
prerogatives or excellences of 

man, ix. 16, 17. 

Prescriptions, medical, worthless, vi. 


Preservation, things are preserved 
either in their own identity or by 
repair, ix. 41. 

Prester, iii. 253. 

Pretergenerations, history of, viii. 
357, 362, 417; x. 407. 

Pride, antitheses for and against, ix. 

Primal cold, Plutarch’s treatise on, 
x. 365. 

Primary history, or the mother his- 

tory, what, viii. 355. 
a kind of second Scripture, viii. 
369. See History. 
Primitive divination, vi. 256. 
on what grounded, %. 
where apparent, 1. 
how induced, 2. 
or summary philosophy, viii. 471. 
Primum frigidum Plutarch, v. 310. 
the earth, iv. 204. 

Primum mobile, v. 256, 257, 316; vii. 
295, 313; x. 329, 414, 415, 431, 
471, 476. 

Prince of Orange, his wound, how 

stanched, iv. 202. 
constancy of his murderer under 
torture, ix. 17. 
Princes, best interpreted by their na- 
tures, private persons by their 
ends, vi. 868; ix. 275. 
their hearts inscrutable, ix. 275 
how to deal with, ix. 251, 252. 
Principes, eruditi optimi, ii. 154. 
pupillares adultis longé presti- 
tisse, ii. 108. 
ab ingeniis optimé judicantur, 
privati ex finibus, 1ii. 96. 
Principia rerum, utrum unum aut 
plura, v. 310. 
principiorum trias, vii. 122. 
principiis atque originibus de, v. 
289-346. 
‘‘Principiis obstando,”’ antitheta 
de, ii. 487. 
Principles and origins, x. 342. 
preface to, v. 271-288. 
of things, whether one or many, 
x. 363, 364. 
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Printing, the discovery of viii. 143. 
proposed history of, viii. 380. 
Prism used by Bacon in measuring 

specific gravities, iv. 15, 34. 
Private good, vi. 317. 
right, the ground of, ix. 312. 
depends on the protection of 
public right, w. 
public law, its guardian, 1. 
discourse, the wisdom of, ix. 135. 
Problemata naturalia, ii. 284. 
‘Problems of nature, viii. 500. 
how differ from dogmas, viii. 501. 
Procella, iii. 252. 
Proclus, error of, in interminglin 
philosophy and mathematics, vi. 


Prodigies of religion, vi. 186. 
Prodromi sive anticipationes philo- 
sophie secunde, v. 182-184. 
Professions, universities too exclu- 
sively dedicated to, vi. 174. 
unfavourable to the speedy at- 
tainment of fortune, vi. 382. 
choice of a, vi. 370. 
respective duties of, ix. 208-210. 
respective vices of, ix. 210, 211. 
Prognostica ventorum, iii. 223, 281- 


Prognostics of a plentiful season, iv. 
458 


of a pestilential year, iv. 467; v. 
26, 65-70 
south wind without rain, 
v. 65. 
worms in the oak apple, 1. 
swarms of insects, 2. 
early heats in spring, &. 
summer droughts, why, 0. 
infectious diseases the year 
before, v. 66. 
tendency to putrefaction in 
animal food, +. 
in May dew, v. 66, 67. 
a dry spring, v. 67. 
of a salubrious locality, v. 
48, 49, 67. 
with two sponges, v. 67. 
with two weather-glasses., 
v. 68. 
of hard winters and hot sum- 
mers, 2. 
of bad weather to follow soon, 
v. 69. 
sounds of sea and wind, td. 
clouds on the hill tops, v. 


70. 
trembling of flame, 0. 
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Prognostics — continued. 
floating thistle-down, &c., 


from living creatures, v. 71- 
i 


flight of fowls, v. 71. 
rising of fishes, v. 72. 
early feeding of beasts, 


motions of plants, +. 
aches and pains in men, 1. 
worms and vermin, v. 73. 
solid bodies, 1b. 
section taken from Pliny, iii. 
94. 
Projectiles, the motion of, . 447 ; viii. 
263, 293, 299. 
weightier end flies foremost, 
why, v. 55. 
all derive their motion from 
. €ompression, x. 259. 
causes of their flight, x. 306- 


309. 

their motion rotatory, why, x. 
309. 

Aristotle's theory of, v. 223. See 
Motion. 


Prolongatio vite, ii. 825, 3386-341. 
Prolongation of life, ix. 29, 39, 44. 
three intentions for, ix. 41. 
Prometheus the inventor, ix. 66. 
his stuffed ox, viii. 487. 
Prometheum nove Indiw ab 
Europzo  dissensisse, quod 
apud eos silicis non est copia, 
vii. 138, 134. 
Promptitude, antitheses for and 
against, ix. 170. 
Promptitudo, antitheta de ea, ii. 
79. 
Promptuaria, ii. 439, 443. 
oratorum, ii. 386. 
Promptuary, or preparatory store of 
topics, ix. 131, 135. 
provides arguments, ix. 84. 
Promus and condus of the Romans, 
ix. 201, 202. 
et condus, iii. 20. 
Pronunciation continually changing, 
ix. 116. 
Proofs, application of, a part of judg- 
ment, vi. 28). 
misapplication of, a great hin- 
drance to knowledge, id. 
Prophecy, a division of ecclesiastical 
history, vi. 199. 
deficiency of, vi. 200. 
history of, viii. 435. 
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— continued. 

ments taking place contin- 

ually, viii. 436. 

Fropositiones, de limitatione earum, 

ii. 435. 

Propositions, limitation of, ix. 128. 
rules of, by Ramus, ib. 
convertibility of, i. 
extension and production of, #6. 

Proscriptions of physicians, ix. 34. 

Prosodia, ii. 418. 


Prophec 
fu 


' Prosody, ix. 114. 


Prosperity, its effect on the charac- 
ter, ix. 218, 219. 
Proteus, fitly represented by the an- 
cients, x. 416. 
multiformis, vates etiam ter- 
maximus, vii. 296. 
Proverbs of Solomon illustrated, ix. 
238-266. 
Providence, history of, a part of eccle- 
siastical history, vi. 199; viii. 436. 
Prudentia sermonis privati, ii. 443. 
Pseudo-dilatatio, iv. 89. 
Pseudo-rarefactiones, iv. 56. 
Pseudo-rarefactions, x. 205. 
Ptolemzeus, scripta ejus astronomica, 
vii. 295. 
Ptolemy, his works on astronomy, x. 


cause of the overthrow of his 
tem of astronomy, vii. 272, 273. 
Puberty, change of voice at, why, 
iv. 258. 
Public good, vi. 313. 
Pugna navalis ad Actium, iii. 132. 
ad Insulas Cursolares, 20. 
Pulmo Marinus, ii. 357; iii. 289. 
Pulse of the heart, cause of, x. 206. 
Pulsus cordis, causa ejus, iv. 58. 
Pulveres, ad clausuram corporum, i. 
517. 
quomodo ponderande, iv. 34. 
tabule exporrectionis materise in 
iisdem corporibus integris et 
comminutis, iv. 42. 
modi pulverisationis, iv. 43. 
Pulvis pyrius, i. 448; iv. 55, 85. 
epotus conducit ad fortitudinem, 
iii. 418. 
expansio explosi, iv. 51. 
doctrina motus in tormentis ig- 
neis, v. 226, 227. 
albus fabulatus, vii. 197. 
Punctuation, it. pp. xix. xx. 
Punishments, capital, ix. 322. 
Puntos, antitheses for and against, 
ix. 175. 
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Pupillares principes adultis longé 

P prestitisse, i. 108. , 
uppets, speaking, suggestion for 
the making of, iv. 266 

Puppies applied to the stomach, x. 
140 


Purbach’s system of solid orbs, vii. 
75. 


Purgationes magis ad longeevitatem 
facere quam exercitia, iil. 469. 
Purging medicines, iv. 182-187, 200; 
x. 141, 142. 
causes of purging, iv. 182-185. 
surcharge of the stomach, 
iv. 182. 
mordication of the orifices 
of the parts, iv. 183. 
attraction, iv. 184. 
flatuosity, ib. 
compression, iv. 185. 
lubrifaction and relaxation, 


abstersion, 4. 
diversity of operation of purging 
medicines, iv. 186. 
treatment before and after, iv. 
200. . 
state of weather at the time ma- 
terial to observe, iv. 201. 
receipt for a purge for the liver, 
vii. 423. 

Pusillanimity, vi. 332. 

Putei nonnulli consensum habent 
cum fluxu et refluxu maris, v. 
251. . 

Puteoli, court of Vulcan at, v. 51. 

Putredo, ex operatione spirituum, 
iv. 59. 

Putrefactio, quid, iii. 485. 

animalia generat, i. 468. 

fundatur in congregatione het- 
erogeneorum, 1. 497. 

Putrefaction, iv. 319-326; x. 158. 

reciprocal to generation, iv. 319; 
v. 115. 

theory of, iv. 319. 

when in a certain order, there 
followeth vivification, 1b 

turning wine to vinegar, a kind 
of, v. 114. 

means of accelerating, iv. 320- 

3 


adding moisture, iv. 320. 

contact with other decaying 
matter, 70. 

obstruction of the humours, 


solution of continuity, ib. 
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Putrefaction — continued. 
exhalation of the principal 
spirits, . 
contagion from some strong- 
er foreign spirit, iv. 821. 
a gentle heat, 2b. 
releasing the spirits, 2b. 
changeable temperature, iv. 
322. 
time, w. 
mould is inception of putrefac- 
tion, iv. 322, 430. 
moss, a kind of mould, iv. 431. 
means of preventing, iv. 322- 
826; v. 44-46. 
cold, iv. 323. 
astriction, 7. 
exclusion of the air, 1. 
exposure to the air, 2. 
motion and stirring, iv. 324. 
emission of all adventitious 
moisture, wb. th ' 
strengthening the spirits o 
bodies, iv. 325. P 
separation of the cruder 
parts, 2. 
removal of incipient putre- 
faction, 2b. 
mixture of things oily and 
sweet, 2. 
of something dry, as smoke, 
iv. 326. 
inclosure in blown air, 4. 
shining of putrefied wood, iv. 
826-328. 


more contagious before than after 
maturity, viii. 473. 
causes of it twofold, from within 
and from without, v. 78. 
disgusting smell of, why, v. 76. 
sweet odours made from, v. 77. 
depends on the assembting of 
omogeneous parts, viii. 311 
caused by the working of the 
spirit within, x. 33, 207, 208. 
Pygmeeum Paracelsi, iv. 74. 
Pygmalionis insania, ii. 126. 
Pygmies of Paracelsus, x. 222. 
Fyramid,, Nature resembles, viii. 


of Knowledges, viii. 507. 
Pyramis, iv. 178. 

scientiarum, it 291. freed 
Pyrrho placed felicity in freedom 

from doubt, ix. 199. 

his refrainers, viii. 98. 

laudatus, vii. 30. 

schola ejus, ili. 16. 
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Pyrrhus, his teeth and jaw of one 
bone, v. 33, 34. 
Pythagoras, his philosophy full of 
superstitions, v. 117; viii. 93. 
his opinions of a religious rather 
than philosophic nature, x. 
1. 
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concerning numbers, 1. 

his atomic theory, 1d. 

his mystic arithmetic, viii. 518. 

on the contemplative life, ix. 
98. 


superstitiones ejus, i. 268. 

ad Hieronem de vita sua, iii. 14. 

inventa ejus_ religiosa potius 
quam philosophica, v. 207. 

omnia in numeris ponit, cur, 1. 

doctrina de atomis, 7. 

numeros ejus boni ominis, vii. 


philosophia nataralis ejus, vii. 
116. 


Q. 


Qualitates et potestates ventorum, 
iii. 236-243. 
Quantitas velut dosis naturs, ii. 304. 
inter formas essentiales nume- 
’ randa, 70. 
Quantity, the subject of mathemat- 
ies, vi. 225, 226; viii. 518. 
the dose of nature, vi. 226; viii. 
518. 
the natural form most separable 
from matter, 2b. 
attention to, required in experi- 
menting, ix. 73. 
Quicksilver, preservation of bodies 
in, v. 57. 
fixed by lead, v. 87. 
attacks skull, teeth, and bones, 
v. 127. 
how gilders prevent this, 1. 
one of the most primeval na- 
tures, ix. 472. 
its compounds with other metals, 
vii. 394, 395, 398, 399. 
conversion of, into silver, to be 
hoped for, x. 190. 
three ways of fixing, to make 
silver, vii. 391. 
how to tix, ix. 75. 
how imbibed by gold, ix. 76. 
attraction for gold, viii. 318. 
mortification of, viii. 315; x. 240. 
fulminating, ix. 460; x. 234, 312. 
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Quicksilver — continued. 
mixed with gunpowder, ix. 460. 
roposed history of, viii. 375. 
Quies nulla vera in corporibus, i. 
515. 
simplex et absoluta et in parti- 
bus et in toto nulla est, v. 
217. 
per equilibria efficitur, 1. 
non tollatur a natura, vii. 348. 
Quilts of roses, &c., iv. 193. 
Quotation, Bacon’s tnaccuracy of, i. 


/ R. 
Rabbini de juventutis dignitate, ii. 
116. 


sapientia eorum, ii 147. 
Rabelais, his library catalogue, ix. 
107, 108. 
Rabelesii liber “ Formicarium Ar- 
tium,’’ ii. 410. 
Raceml, sive Charta Historiw, vii. 
Radiation, what, vi. 57, 58. 
Radius triplex rerum, ii. 252. 
directus, 25. 
refractus, 1. 
reflexus, 1b. 
Ragioni di stato, ii. 109; vi. 101. 
Rainbow produced in two ways, viii. 
11. 
artificial imitation of, ix. 76, 77. 
the lowest of the meteors gen- 
erated nearest the earth, ix. 
16. 
resolved into wind, 15. 
Rains, theory of, iv. 209; x. 246. 
sign of, when wind blows hol- 
low, iv. 262. See Prognos- 


tics. 
Raleigh, Sir Walter, his opinion of 
Bacon’s oratory, i. 46, 47. 
Ramus, vi oot. 
is dichotomizing principle adopt- 
ed by Bacon, i. 161. 
his condemnation of Aristotle, vi. 
12-14. 
Aristotelis rebellis neotericus, 
vii. 19. 
de propositionibus, ii. 434. 
his rules of propositions, ix. 
"128. 
Rarefactio aeris quanta possibilis, iv. 
7 


experimentum ovi vitrei, #. 
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Rarefactio — continued. 
aque, quanta possibilis, iv. 87. 
experimentum follium, 1. 
Rarefaction, air, how far capable of, 
x. 235. 
experiment with glass egg, 1. 
water, how far capable of, x. 
6. 
Rarity akin to perfection, when, ix. 
4 


Ratio humana duplicem habet usum 
in rebus divinis, iii. 178. 
1. in explicatione mysterii, 


2. in illationibus que inde 
deducuntur, iii. 179, 180. 
duplicem quoque excessum ha- 
et, ili. 180. 
opus ejus natura unicum, fine et 
usu geminum, vii. 50. 
naturalis in rebus divinis, iii. 
175. 
doctrina de meliore usu rationis, 
vii. 41. 
cum solertia brutorum compara- 
ta, i. 436. 
rationis humane native redar- 
gutio, i.320. See Logic, Rea- 
son. 
Rational knowledge the least delight- 
ful to most wits, vi. 260. 
divisions of, vi. 308. 
Rational philosophy, vi. 258-309. 
the key to all other arts, vi. 260. 
- See Philosophy. 
Rational soul, three faculties of the, 
— Memory, Imagination, Reason, 
viii. 407. See Philosophy. 
Rationales, aranearum more, telas 
ex se conficiunt, vii. 92, 137. 
Rawley, Dr., his connection with Ba- 
con, i. pp. Xiv. Xv. 
biography of Bacon, i. 35-58. 
Prefatio ejus ad Tractatum de 
Augmentis Scientiarum, ii. 83, 


Raymundus Lullius, work of, vi. 296. 
e Lullius. 
Rays, doctrine of the commixture of, 
vili. 492. 
Real characters, ix. 109. 
are merely surds, ix. 110. 
Realgar to be used to fix quicksilver, 
vi. 391. 
Reason, authority of the, over the 
imagination, vi. 258; ix. 61. 
office of rhetoric to apply reason 
to imagination, vi. 297. 
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Reason — continued. 

influence of the imagination on, 
in matters of faith and relig- 
ion, vi. 258. 

use and limits of, in matters of 
religion, vi. 395, 396. 

knowledge of the use and limits 
of, a check to vain specula- 
tions and controversies, vi. 
398. 

prerogative of God extends to, 
vi. 393. 

analogy between words and, vi. 
285 


its work and office philosophy, 
viii. 408. 
government of, overthrown in 
three ways, ix. 131. 
illaqueation of sophisms, 
pertaining to logic, 4. 
juggleries of words, to rhet- 
oric, 10. 
violence of the passions, to 
ethics, 15 
relation of, to the affections, ix. 
133. 
the use of, in spiritual things, 
ix. 346. 
how far allowed to Christians, 
ix. 348, 349. 
of two sorts, ix. 349. 
1. in the explanation of the 
mystery. 
2. in the inferences derived 
from it. 
two kinds of excesses in the use, 
ix. 351. 
the heavenly mysteries cannot 
be adapted to, viii. 478. 
instinct and reason, viii. 252, 253. 
Rebuke, open, better than secret 
love, ix. 261. 
Reconciliation, two ways of bringing 
about, ix. 260. 
Recorders, iv. 234, 251, 261, 279, 294. 
Recreation, games of, a part of edu- 
cation, vi. 253. 
Red Sea, tides in, x. 334. 
Redactio per syllogismum duplex, 
ii. 396. 
Redargutio philosophiarum, vii. 55- 
95 


the First chapter of Part II. of 
the Instauratton, vii. 37. 
Redargutiones tres, i. 320. 
rationis humane nature. 
demonstrationum. 
theoriarum. 
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Redemption, parts of, referred to the 
three persons of the Godhead, vi. 


409. 
Reeds, the kinds and uses of, iv. 449, 
450 


Refraction makes things appear 
greater, v. 38. 
whether there can be refractions 
of reflexions, v. 39. 
experiment with a coin in a ba- 
sin of water, 16. 
experiment with a mirror, a ba- 
sin of water, and picture of 
the devil, 2. 
Refrigeratio spirituum, iii. 417-420. 
fit tribus modis, iii. 417. 
per, respirationem aeris puri, 


r vapores preacipué nitri, iii. 
pealr-420.. 
per alimenta frigida, iii. 120. 
sanguinis ab extra, ili. 499. 
Refrigeration of the body produced 
by respiration, x. 145. 
fishes receive through their gills, 


use of sleep referred to, x. 146. 
of the blood, x. 178. 
of the spirits produced in three 
way's, — 
1. respiration of pure air, x. 
90. 
2. nitrous vapours, x. 90- 


3. cooling food, x. 93. 
Refrigeratoria in wedibas, iii. 251. 
Refrigerium respiratio supplet ani- 

malibus, iti. 472. 
pisces per branchias refrigeran- 
tur, ili. 473. 
somni usus refertur ad, 1. 
Refutations, three, viii. 146. 
Regals, or organs, iv. 226, 255. 
Reges nefas oculos dirigere in, ii. 


Regimen, influence of, on the mind, 
vi. 239, 311, 338; ix. 194. 
Regiones ceeli tres, vii. 311. 
Registers of two kinds, vii. 189; viii. 
423. 
register of facts, a royal work, i. 
120. 


Registry of doubts, utility of, vi. 232. 

Regni magnitudo vera qualis, iii. 
121. 

Regularity of the universe supposed 
greater than exists, viii. 79. 

Regulation of motion, viii. 341. 
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Reid, Colonel, his theory of storms, 
ii. 36 


Reipublice administratio, iii. 119- 

73. 

Relationship, whether any secret 
sympathies between those of near 
blood, v. 155. 

Relent, sweetmeats will, v. 67. 

Relics of the samts, viii. 498. 

Religio politicorum, iii. 115-119. 
Religion promoted by philosophy 
and human learning, vi. 143. 
light of nature insufficient to in- 

culcate, vi. 394. 

use and limits of reason in mat- 
ters of, vi. 395. 

faith, the internal soul of, vi. 

worship, the external body of, #. 

declinations from, vi. 411. 

moral philosophy, the handmaid 
to, vi. 330, 342. 

when bound to protect natural 
knowledge, vi. 33. 

characteristics of different relig- 
ions, vi. 75. 

religious culture of the mind, 
method of, vi. 342. 

religious questions exhausted, 
ix. 343. 

Remoras, final causes in physics 
check the ship of science Tike, 
viii. 509. 

Renfusa, town of the New Atlantis, 
revelation of the Gospel at, v. 370. 

Renovatio per vices, sive restitutio 
succi novi, iii. 468. 

Renovation of flesh, x. 141. 

Repentance for faults, ix. 143-145. 

Repercussio ventorum, iii. 252. 

Reporters in Law Courts, ix. 334. 

Reports of judgments at law 
must be accurate, ix. 334, 335. 
medical, ix. 31. 
Representative poesy, vi. 204. 
Reputation, a man’s, proceeds from 
his own household, vi. 367; 
ix. 245. 
antitheses for and against, ix. 
160. 

Respect of persons by judges, ix. 
257, 258. 

Respiratio animalium, ili. 472, 473. 

causa refrigerii, 1. 
cohibitio ejus mortem infert, cur, 
iii. 472. 

Respiration of animals, x. 145, 146. 

produces refrigeration, #. 
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Responsa prudentum apud Romanos, 
iil. 167. 
Rest, simple and absolute, both in 
the whole, and in the parts, 
does not exist, x. 302. 
is the effect of an equilibrium of 
motions, 20. 
in bodies exists only in appear- 
ance, viii. 327. 
not excluded from nature, x. 
468. 
Restlessness of man, ix. 205. 
Retreat, in every pursuit a retreat 
must be secured, ix. 142, 292. 
Retrospective laws, ix. 325. 
Revealed religion, vi. 394, et seq. 
Revelation, the nature of, to be as- 
certained by the true interpreta- 
tion of Scripture, vi. 400. 
Revenge, antitheses for and against, 
ix. 177, 178. 
Reviews of books, ix. 185, 186. 
Revolutions, astrological doctrine of, 
viii. 491. 
Rhedee moventes ad ventum, iii. 280, 


Rhetoric, or Oratory, dignity of the 
art, vi. 296; ix. 130. 
great masters have treated of, 
ix. 131. 
subservient to the imagination, 


duty and office of, ix. 183. 

defence of, ix. 134. 

neglected in private discourse, 
ix. 134, 135. 

appendices to the Promptuary 

art, ix. 135. 
covoure of good and evil, ix. 135— 
54. 

antitheses, ix. 156-182. 

lesser forms, ix. 183. 

laboured by Aristotle and Cicero, 
vi. 297. 

duty and office of, 1. 

examples of, 2. 

controls the affections by influ- 
encing the imagination, vi. 
299. 

difference between logic and, 
vi. 300. 

deficiencies in, vi. 300, 301. 

too early taught in universities, 
vi. 178. hb 

music has the same figures, iv. 
230; vi. 45. 

danger of separating from phi- 
losophy, ix. 14. , 
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Rhetorica sapientia inferior, ii. 438. 
optimé de e& plures scripserunt, 
ii. 439. 
phantasiz subservit, 1. 
officium ejus, 2. 
finis ejus, ii. 440. 
a Platone falsd accusatus, 2d. 
differt a dialecticé quomodd, ik 
442. 
pro ratione auditorum se accom- 
modat, 2b. 
Appendices Rhetorice, — 
1. Colores boni ac mali ap- 
parentis, ii. 444-464. 
2. Antitheta rerum, ii. 465~ 
3. Formals minores, ii. 490. 
491. 
Rhetoricians, long-lived, x. 99. 
Rhubarb, to make infusion of, iv. 
168, 184, 186. 
Riches, antitheses for and against, 
ix. 158. 
Right hand and left, origin of the 
istinction, v. 105. 
Ring hung by a thread in a wine- 
glass, v. 146. 
Rock rubies, exudations, iv. 161. 
Roger Bacon. See Bacon, Roger. 
Roman Empire, the most flourishing 
age of, vi. 147. 
best governed at the time the 
arts most flourished, vi. 105. 
the last of earthly monarchies, 
ix. 310. 
Roman practice of naturalisa- 
tion, ix. 304. 
of colonisation, ix. 305. 
Roman ointment, iv. 196. 
Romana Respublica novos cives con- 
tinud accepit, iit. 126. 
Fines Imperii protulit, iii. 131. 
Romanos nunquam imperii fas- 
tigium conscendisse, donec ad 
artium culmen simul pervenis- 
sent, ii. 113. 
imperatores Romani literatorum 
patroni, ii. 154, 155. 
Roots, the different kinds of, iv. 436. 
direction taken by, varies, why, 
iv. 448. 
sorrel the deepest, iv. 458. 
growth of the onion, iv. 448. 
root and branch, convertibility 
of, +. 415; viii. 283. See Gar- 
den. ; ; 
Rores matutini unde veniunt, iv. 
98. 
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Ros solis, i. 525; viii. 338. 
Rosacea aqua, i. 523. 
Roscid juices contribute to longevity, 
x. 169. 
how generated, x. 170. 
Roses, how to make grow in water, 
iv. 358. 
- to make flower late, iv. 360- 
362. 
damask not known in Eng- 
land more than 100 years, 
iv. 451. 
uilts of, iv. 193. 
rose leaves, how to preserve, iv. 
336; vii. 425. 
Rose-water in fainting fit, viii. 336. 
Rotatio ab oriente in occidentem, non 
proprié celestis sed plané cos- 
mica, v. 255; vii. 350. 
exempla ejus, v. 256, 257. 
terre satis licentér excogitatum, 
v. 256. 
rotationis differentis novem, i. 
509, 510 
ventorum, iii. 262. 
doctrina Telesii, v. 315. 
ceelestium, i. 442; v. 254, 315. 
Vide Missilia, Terra. 
Rotation, nine differences of the mo- 
tion, viii. 323. 
Telesius, doctrines of, x. 368. 
from east to west, not a telestial 
but a cosmical motion, x. 
328. 
proofs of, x. 329, 330. 
of the earth, ix. 15; x. 468-471. 
an arbitrary supposition, viii. 
299; x. 329. 
of all things round the poles, x. 
335. 
of the heavenly bodies, viii. 258, 
259; x. 468, 469. 
poles of, viii. 488. ; 
no argument of eternity arises 
from, x. 436, 441. 
Rubigo, causa ejus, iv. 59. 
Rules of Law, ix. 337, 338. 
Ruminated History, viii. 433. 
Rust, cause of, x. 208. 
Rymes, iv. 209; vii. 181. 
Rynes or wet frosts, x. 248. 


S. 
Sabbathless pursuit of fortune, ix. 
296 


Saccharum Saturni, iv. 332. 
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Sacrifices, smell of, inchned men to 
devotion, v. 131. 
Saffron, colouring powers of, show 
minuteness of subdivision, vi. 
56; x. 287, 290. 
- to prepare, vii. 424. 
an astringent, x. 106, 107. 
prevents sea-sickness, x. 107. 
to be worn in a bag on the stom- 
ach, x. 121. 
Sagitte similitudo, v. 183. 
Sagrus Nicolaus, on the Tides, v. 236, 
238. 
Sail. See Winds. . 
Saint James’s Fields, conduit in, iv. 
244. 
Saint Macario, curious plant in the 
desert of, v. 43. 
Saint Paul, his caution against vain 
philosophy, vi. 94. 
the only learned apostle, vi. 142. 
Sal, quid sit, iii. 303, 304. 
Salamander, what his nature must 
be, v. 97. 
his wool, v. 47. 
Salgazus, floating meadows of, in 
the Indian Sea, iv. 446. 
Salinum argenteum forma Campa- 
nili, vii. 265. 
Salomon, house of, in the New At- 
lantis, its origin, v. 382-384. 
dress of the fathers of the house, 
v. 395. 
end of its foundation, v. 398. 
preparations and instruments 
used therein, v. 398-409. 
his censure of excess of writing 
and reading books explained, 
vi. 94. 
his learning and wisdom, vi. 141. 
his aphorisms and writings, %. 
eir wisdom and policy, vi. 
352. 
examples of, vi. 352-358; 
ix. 238-266. 
calendarium ejus temporum, ii. 
102. . 
de sensibus, id. 
de multitudine librorum, ii. 103. 
de divitiis, ii. 115. 
sapientia ejus et historia natura- 
is, ii. 149. 
parabola ejus explicate, iii. 60- 
6 


gloria regis, quid, vii. 128, 129. 
Salt water becomes fresh by perco- 
lation, iv. 159; v. 107, 108. 
by filtration, iv. 160. 
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Salt water — continued. 
in pits on the shore becomes 
brackish again, why, v. 107, 
08. 
useful to water some plants with, 
iv. 458. 
will dissolve salt sooner than 
fresh water, v. 108. 
some plants taste of, iv. 445, 
46. 
gathered from the water by white 
of egg, or blood, v. 154. 
the doctrine of the chemists ab- 
surd, viii. 343. 
chemistry of, ix. 473. See Sea. 

Salvator Mundi, ii. 149. 

Sanguis, operatio super sanguinem, 
et calorem sanguificantem, iii. 
438-441. 

est irrigatio succorum et mem- 
brorum, iii. 438. 

quomodo refrigerandus, 1b. 

quo firmior reddendus, iii. 439. 

missio ejus frequens an salubris, 
iii. 405. 

Sap, different natures of, iv. 450. 

ee Garden. 

Sapience, or summary philosophy, 
viii. 471. 

Sapientiz definitio, ii. 144, 253. 

Sarsa-perilla, iii. 468. 

Satagentia astronomorum, vii. 353. 

Satan, echo will not repeat, iv. 286. 

Satellites of Jupiter, viii. 273. 

planets Jovis, i. 457; vii. 312, 

Sathane abyssus, quid, ii. 169. 

Satiety, why some meats induce, 
more quickly than others, iv. 305. 

Saturation, contraction of bodies by, 
x. 260. 

Saturn, the motion of, x. 470. 

Saturnus quietis et contemplationis 
dux, ii. 143. 

Saturni motus, vii. 351. 

Sa seria, sive tractatus de inte- 
rioribus rerum, desiderata, iii. 31. 

Satyrs, meaning of, viii. 454. 

Saviour, his mode of answering 
questions, ix. 354, 355. 

Saxony, Duke of, composure with 
which he received his death war- 
rant, ix. 17 

Scholastical divinity, vi. 401. 

Scholastici, vii. 77. 

stylus scribendi eorum, ii. 125. 
vermiculatee eorum quzestiones, 
ii. . 
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Scholastici — continued. 
tanquam aranee texentes telas, 
ii. 129. 
jurabant in verba magistri Aris- 
totelis, ii. 135. 
industria eorum perdita, ii. 131 
Schoolmen, their method, ii. 130. 
rested only upon agitation of 
wit, vi. 427. 
almost incorporated Aristotle 
into the Christian religion, vi. 
21. 
Sciences, Causes why so little prog- 
ress made in them, i. 
163-165; viii. 26, 27, 109- 
29 


129. 

shortness of the periods of 
learning, viii. 110. 

neglect of natural philoso- 
phy, viii. 111, 112. 

their true goal and aim 
mistaken, viii. 113. 

no settled course of experi- 
menting, viii. 114. 

prejudice against experi- 
ment, viii. 115. 

over-respect for antiquity, 
viii. 116. 

satisfaction at things al- 
ready invented, vili. 117. 

apparent completeness of 
science as taught, viii. 
120. 

confirmation of ancient error 
by exposure of modern 
imposture, viii. 121. 

narrowness of research, viii. 
122, 123. 

superstition opposed to new 
discoveries, viii. 124~126. 

mode of instruction in 
schools, viii. 126. 

want of rewards for discov- 
eries, Viii. 127. 

belief in the existence of 
impossibilities, viii. 128, 


arguments of hope for their fu- 

ture progress, i. 165-170; 
viii. 1380-144. 

their advancement foretold 
by Daniel, viii. 130. 

errors passed, viii. 130-140. 

a closer league between the 
experimental ard rational 
faculties, viii. 132. 

a purer natural philosophy, 
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Sciences — continued. Scientia — continued. 


a new birth of science from 
experiment, viii. 133. 

a natural history on a better 
plan, viii. 134. 

employment of experimenta 
lucifera, viii. 135. 

a written record of experi- 
ments, viii. 136. 

tables of discovery, 1d. 

eduction of axioms, viii. 137. 

ascending scale of axioms, 
viii. 138. 

a new form of induction, 
viii. 138, 139. 

union of the sciences, viii. 


139. 
further grounds of hope, 
viii. 140-145. 
those at present in use not inter- 
fered with by the new method, 
viii. 159. 
strength of, consists in union, vi. 
123, 236. 
three, which are more allied to 
imagination than reason, vi. 
127. 
unity of, insisted on by Bacon, i. 


Bacon's idea of, i. 67-81. 

how related to power, i. 67, 68. 

in sciences of conceit the first 
author goeth furthest, and 
time leeseth and corrupteth, 
vi. 40. 

their true goal is, that human 
life be endowed with new dis- 
coveries and powers, viii. 113. 

scientific inquiries, nowhere for- 
bidden in Scripture, vi. 422. 

present mode of dogmatic de- 
livery checks further progress 
in, vi. 419. 

new world of, to be discovered, 
vi. 36. 

the new world of, or desiderata, 
ix. 359-361. 

just division of them, viii. 177. 

divisions of, viii. 385-394. See 
Philosophy, Knowledge, Un- 
derstanding. 


Scientiz humanz opus et intentio, i. 


intentio ejus est, dati effectis in 
quovis subjecto causas nosse, 
vii. 51, 375. 

falsi ejus tines, et finis verus, ii. 
141-143. 


non sit tanquam scortum, aut 
tanquam ancilla, sed tanquam 
sponsa, ii. 143. 

hominis imperium sola scientié 
constare, Vii. 129. 

et potentia humana in idem co- 
incidunt, i. 241. 

tres ejus limites, ii. 103-105. 

an mentem ad Atheismum in- 
clinat, ii. 104. 

que lapsum hominis introduxit, 

ualis, ii. 146. 
inflat doctos, ii. 100. 
falsitas hujus dogmatis, ii. 101- 


antidotus scientie charitas, ii. 
102, 103. 

hodie infceliciter se habet, i. 342. 

ver® scire, esse per causas scire, 


scientiarum partitiones, i. 353; 
ii. 87°05. 3 
preesens, ad certitudinem o 
rum non accedit, vu. 101. pe 
errores atque inania literatorum, 
ii. 14 135, 
in primo auctore maximé flo- 
rent, cur, vii. 86. 
doctrinarum intemperies, ii. 125. 
doctrina fucata et mollis, 
sive intemperies ver- 
borum, ii. 125-127. 
luxuries orationis, ver- 
borum magis quam 
rerum studiosa, tb. 
aculeata sententiarum 
brevitas, ii. 127. 
doctrina litigiosa, sive in- 
temperies in rebus ip- 
sis, 1i. 128-131. 
contentiones de rebus 
nullius moment, %. 
doctrina fantastica, quz ad 
falsitatem et imposturam 
spectat, ii. 131-135. 
vitiosi humores, sive errores doc- 
trinz, ii. 136-141. 
immodicum studium anti- 
quitatis et novitatis, ii. 
136. 
suspicio, quz nihil nunc pri- 
mum posse inveniri, au- 
tumat, ii. 137. 
error, optimam opinionem 
semper obtinuisse, ii. 138. 
prematura reductio doctri- 
narum in methodos, 1. 
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Scientia — continued. 
philosophiz prime renun- 
ciatio, ii. 139. 
adoratio intellectus humani, 


immodica_  inclinatio ad 
unam philosophiz par- 
tem, tb. 
impatientia dubitandi,ii.140. 
modus magistralis tradendi 
doctrinan, ii. 141. 
scopi studiorum non satis 
nobiles, 2. 
deviatio ab ultimo doctrina- 
, rum fine, 2. 
scientiz fines falsi, et finis verus, 
ii. 142, 143. 
verum doctrine pondus et pre- 
tium, ii. 143. 
dignitas ejus ex divinis testimo- 
niis ostenditur, ii.143—-152. 
in attributis et actis Dei, ii. 


in ordinibus angelorum, ii. 
145 


in creatione lucis, 2. 

in distributione dierum, 1%. 

in actionibus hominis in 
Paradiso, ii. 146. 

in personis Abeli et Caini, 2d. 

in mentione inventorum ar- 
tium, ii. 147. 

in lege Mosis, 2. 

in libro Jobi, ii, 148. 

in sapientia regis Salomo- 
nis, ii. 149. 

in personé Salvatoris, ts. 

in Apostolis indoctis, ii. 150. 

in doctrina S. Pauli, 2. 

in eruditis Episcopis, 10. 


officia duo que humaniores lit- . 


ere religioni persolvunt, 
ii. 151. 
quod incitamenta sint ad 
Divinam gloriam exal- 
tandam, 1. 
quod antidota exhibent con- 
tra infidelitatem, 2. 
dignitas ejus ex humanis testi- 
moniis ostenditur, ii. 152- 
173. 
quod ad necessitates, que 
ab ips& natur&é im- 
ponuntur, sublevan- 
das, ii. 152, 153. 
in apotheosi authorum 
novarum artium, ii. 
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quod ad merita in civilibus 
et in reprimendis in- 
commodis que homo 
homini infert, ii. 153— 
156. 
in fabula de theatro Or- 
phei, ii. 153. 
in felicitate temporum 
sub eruditis principi- 
bus, ii. 154. 
quod ad virtutes militares, 
ii. 156-165. 
in exemplis Alexandri, 
Xenophontis, et Cees- 
aris, ii. 158-165. 
quod ad virtutem moralem, 
ii. 165-168. 
humanas mentes feri- 
tate atque barbarie 
exuit, ii. 166. 
minuit timorem mortis, 
ii. 167. 
singulis animi morbis 
remedia suppeditat, 


uod ad potentiam et im 
1 rium, P. 168, 169. e 
quod ad fortunas et honores, 
ii. 170. 
quod ad delectationem, ii. 
170, 171. 
quod ad immortalitatem, ii. 
171, 172. 
cur per tot secula scientiz pa- 
rum promota, i. 200, 284— 
303; vii. 104. 
tres tantim doctrinarum 
periodi, i. 284. 
naturalis philosophia ne 
lecta, i. 285-288; vii. 106, 
107. 
modus explorandi incertus, 
i. 289. 
ostentatio perfects scientia 
apud scriptores, i. 295. 
antiqua confirmata a novo- 
rum vaniloquentia, i. 296. 
contemplatio non satis lata, 
i. 297. 
superstitionis inimicitia, i. 
299, 300; vii. 108, 109. 
instituta scholarum vitiosa, 
i. 301. 
suppositio impoasibilium, i. 
302, 303. _ 
inio copie causa inopie 
°F; 292-995; vii 104, 
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Scientia — continued. 


cur 


jurare in verba magistri, vii. 


meta ipsa scientis non fixa, 
i. 287; vii. 105. 

theologiw et philosophisx, id 
est fidei et sensus, con- 
jugium damnatum, vii. 
106-110. 

odium novitatis in acade- 
miis, vii. 110. 

veneratio antiquitatis, i. 
292; vii. 111. 

parva premia, i. 302; vii. 
112. 


verborum natura vaga, Vii. 
112. 

jactationes magistrorum, 
vii. 113, 114. 

fastidium experimentorum, 
i. 290; vii. 114. 

philosophia que nunc est, 
vii. 115-123. 

demonstrationes que in usu 
sunt infirmas, vil. 123-125. 

methodus inventionis pre- 
scriptus nullus, vii. 125. 

tandem nova spes scientia- 
rum promovendarum, i. 
304-320. 

Danielis preedicta, i. 304. 

errores preeteriti, i. 305-314. 

ex arctiore federe experi- 
mentalis et rationalis fac- 
ultatis, i. 306. 

ex philosophia naturali pu- 
riore, 10. 

in regeneratione  scientia- 
rum, i. 307. 

historia naturalis melius in- 
structa, i. 308. 

experimenta lucifera, i. 309. 

methodus provehendez. ex- 
perientim, 1. 

experientia literata, i. 310. 

tabul inveniendi, 1d. 

axiomatum eductio, i. 311. 

gradus continui axiomatum, 
i. 311, 312. 

inductio nova, i. 312. 

conjunctio scientiarum, i. 
314. 

considerationes alie qu 
spem faciunt, i, 314-320. 


de dignitate finis propositi, vii. 
127-131. 


que de fine dicta 


osse votis 


similia videri, vii. 131-138. 


Scientia — continued. 


de modis perficiendi, vii. 138~ 
140. 


secreta scientis an proferenda, 
vii. 16, 17. 

tradendi modus legitimus, %. 

efidem methodo animo alterius 
insinuanda, qua primitus in- 
venta est, ii. 429. 

antitheta de scientia, ii. 478. 
Vide Doctrina. 


Scientia civilis, iii. 583-173. 


difficillima, iii. 53. 
sunt tria que difficultates levant, 
iii. 54. . 
tres ejus partes, — 
1. de conversatione, iii. 54— 


57. 
2. de negotiis, iii. 57-119. 
a. de occasionibus sparsis, 
iii. 57-87. 
b. de ambitu vits, iii. 87- 
119. 
3. de imperio sive republica, 
iii. 119-173. e Civil 
Knowledge. 


Scorners, instruct not, ix. 242, 243. 


bring a city to destruction, dx. 
247. 


Scotch skinck, iv. 188. 

Scotland, partiality and obliquity of 
history of, vi. 192. 

Scriptures, study of God’s works, the 


key to, vi. 144. 

two kinds of interpretations of, 
vi. 400, 401. 

exposition of, should be different 
trom that of uninspired books, 
vi. 403, 406. 

anagogical exposition of, vi. 
404 


not only the literal sense to be 
taken, vi. 407. 

exposition of, not deficient, #6. 

nowhere forbid the inquiries of 
science, vi. 422. 

inventors of arts mentioned with 
honour, #0. 

authority of interpreting, ix. 
353. 

manner of interpreting, of two 
sorts, ix. 353-355. 

want of a collection of annota- 
tions, ix. 355. 


Scylla, Fable of, learning likened to, 


vi. 49; viii. 26. 
scientis symbolum, i. 200; ii. 
130; vii. 83, 119, 120. 
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Sea, clearness of, varies, why, iv. 
463 


is black when in motion, white 
when at rest, why, v. 104. 

narrow, more rough than the 
open, why, v. 106, 107. 

configuration of the, viii. 369, 
74. 


to be master of, is an abridg- 
ment of a monarchy, ix. 308. 
command of, by Great Britain, 
ix. 309. 
proposed history of, viii. 374. 
See Salt-water, Tides. 
Sea-breezes differ from land winds 
in certain points, ix. 400, 401. 
Sea-hare erodeth the lungs, v. 154. 
Sea-lung, viii. 186; ix. 59. 
Seals, astrological, viii. 497. 
Sean loseth somewhat of bis windi- 
ness by decocting, iv. 169. 
Seaweed used as manure, iv. 370. 
Second, that which all parties put 
second is best, ix. 140. 
second causes, vi. 30. 
Secrecy induces trust, vi. 369; ix. 
2 


the necessity of, ix. 285. 

Secret, whether Lord Bacon contem- 
plated keeping his system a secret, i. 
182-189. 

Secreta scientie an proferenda, vii. 
16, 17. 

Secundum mobile, vii. 295, 313; x. 
415, 431. 
Seditions, what times most subject 

to, vi. 104, 105. 

Seducement, footsteps of, the same 
in divine and human truth, ix. 69. 

Seed of animals, x. 69, 70. 

Segetes et papaver, amicitia inter, i. 
534. 

Selden on memory, ii. 407. 

Selenographia, i. 457; vii. 332. 

Selenography, viii. 273. 

conceived by Gilbert, x. 449. 

Self-advancement, vi. 360. 

self-confidence, vi. 361. 

self-declaration, medium to be 
observed in, vi. 378. 

self-interest, vi. 360. 

self-knowledge necessary to the 
attainment of fortune, vi. 370. 

self-love, triple desire proceed- 
ing from, vi. 320. 

Semele, mother of Bacchus, viii. 465. 

Semina Democriti, vii. 299. 

Sempervive, great, iv. 175. 
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Seneca, vii. 20. 

on eloquence, ix. 192, 193. 

on true greatness, ix. 195. 

error respecting his age perceived 
by Bacun, iii. 323. 

an example of learning and pa- 
triotism, vi. 112. 

his comparison of fallacies with 
feats of jugglers, vi. 274. 

Neronis pedagogus, ii. 108. 

quidam, inquit, tam sunt um- 
bratiles, ut putent in turbido 
esse quicquid in luce est, ii. 
111. 

Senecee quinquenniun, ii. 119. 

stylus ejus scribendi, ii. 127. 

de naturé human, iii. 11. 

de partibus vite quisque delib- 
erat, de summa nemo, vi. 48. 

Sensation, universal: diffused, wheth- 
er a doctrine held acon, i. 110. 

Sense and the sensible, doctrine con- 

cerning, ix. 55-59. 

two great deficients in, ix. 55. 

the difference of perception and 
sense, ix. 56, 57. 

inquiry as to the form of light, 
1x. 57-59. 

ministers to imagination, how, 
ix. 61. 

the passions of bodies which 
have sense, and of bodies 
without sense, have a great 
correspondence, x. 305, 306. 

a just distinction of the passions 
of matter will give the num- 
ber of the senses, x. 306. 

possible number of, viii. 232. 

sense of man compared to the 
sun, vi. 96. 

sight and hearing the purest of 
the senses, vi. 253. 

sufficiency of the senses to report 
truth, vi. 66, 267. 

with diligent assistance, may 
suffice for knowledge, ix. 71. 

knowledge derived from, viii. 
470, 471. 

deceive in two ways, viii. 43, 
82, 83. 

artificial aids to the, viii. 271- 
273. 

of animals keener than of men, 
viii. 283. 

effects of odious objects on, v. 
56 


the arts which minister to their 
pleasures, ix. 46 
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Sengus et sensibile, ii. 353-357. 
differentia perceptionis et sensus, 


ad sciéntiam an sufficiunt, ii. 
369, 370. 
passiones corporum que sensu 
dotantur, et quee sensu carent, 
magnum consensum habent, 
v. 221. 
ex passionibus materia rité dis- 
tinctis sequetur numerus sen- 
suum, Vv. 222. 
quomodo res fugiunt sensum, i. 
58. 
animalium perfectiores, quam 
hominum, i. 467. 
sensiis culpa duplex, i. 217, 258. 
humani solem referunt, ii. 104. 
ceratee alse sensuum, ab. 
ministrationes ad, i. 455; vii. 48. 
Separatio et alteratio materiss, v. 208. 
duplex, v. 215. 
Separation of bodies by weight, ex- 
periments touching, iv. 165, 
of claret from water, iv. 165. 
of podies of unequal weight, iv. 
66 


of brine from fresh water, and 
° sugared from pure water, 


separation and alteration of mat- 

ter, inquiry concerning, x. 292. 
two kinds of, x. 299. 
Series ventorum, iii. 263. 

Serious satire, or a treatise on the 
inner nature of things, ix. 212. 
Servants, wise, shall rule over a fool- 

ish son, ix. 240. 
curse a master who listens to 
lies, ix. 241, 248. 
hold a master’s reputation, ix. 
245. 
must not be brought up deli- 
cately, ix. 254. 
free attendants upon noblemen 
in England, ix. 304. 
Severinus, a Danish physician, ii. 
287; vii. 23. 
Paracelsi discipulus, ii. 287. 
Sexes, the distinguishing marks of 
the, v. 90, 91. 
organic difference of, viii. 233. 
Sexuum comparatio, i. 416. 
Sfondratus, his theory of tides, v. 239. 
Shadows, outlines appear tremulous, 
why, v. 106. 
experiment concerning, ix. 79. 
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Shakespeare, his plays first published 
in the same year ate Bacon's 
“ De Augmentis,” ii. 223. 
Shell, casting the, v. 24. 
Shell-fish not to be classed with in- 
secta, v. 104. 
Ship. See Winds. ~ 
of the church, ix. 345. 
Showers, at what seasons beneficial, 
iv. 453. 
Sicknesses, summer and winter, why, 
iv. 344. 
hot and moist years, whether 
tilential, 9. 
epidemics break forth at partic- 
ular seasons of the year, why, 
iv. 345. See Diseases. 
Sidera. Vide Stars, Stelle. 
Sight and hearing, points of resem- 
blance, iv. 288, 289; x. 281, 


282. 
points of di ment, iv. 290- 
a4. See Visibles and Audi- 
es. 


Signa inter, nullum magis certum 
quam ex fructibus, vii. 83. 
Silence in matters of secrecy, an- 
titheses for and against, ix. 
the art of, ix. 231. 
Pindar’s saying on, ix. 282. 
Sileni, meaning of, viii. 454. 
Silva Silvarum. Vide Sylva Sylva- 
rum. 
Silver, Chinese mad on making, iv. 
15. 
drowning of in baser metals, v. 


incorporation of with tin, vii. 
389 


combination of with gold, vii. 


890. 
more easy to make than gold, 
why, 1. 
three ways of making, vii. 
9 


its compounds with other metals, 
vii. 394, 399. 
silver mines near Potosi, their 
influence on the climate, ix. 
412, 413. 
Similitude and diversity, viii. 476. 
and parable, utility of, vi. 293. 
Simple natures, study of, why impor- 
tant, of 0. 
process of rejection of, i. 88. 
Simplicia medicinalia, aoe 
utilia stomacho, ili. 448. 
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Sin, degrees and progress of, vi. 410. 
form of, 2. 
motions of, 2. 
disclosed by the law, vi. 409. 
of infirmity, vi. 410. 
of ignorance, %. 
of malice, 3d. 
Sinews of war, what, iii. 123; vi. 
381; ix. 289. 
Sinus maris, de fluxu et refluxu ma- 
ris in, v. 262. 
Sirocco, ix. 420. 
Sixtus Quintus, ii. 108. 
Skin, casting the, v. 23. 
Slavery, advantage of, in ancient 
times, ix. 305. 
abolished by Christian law, +. 
Sleep, v. 30, 31. 
indrances to, 1. 
some noises help, v. 81. 
of hybernation, v. 31, 114, 115; 
x. 96. 
restrains the motions of the 
spirits, x. 96. 
of Epimenides without food, 2%. 
after dinner, how far good, 16. 
sedatives, x. 97. 
trances, 16. 
sleep and dreams, a history of, 
proposed, viii. 377. 
the two gates of, ix. 229. 
its office of refrigeration, x. 146. 
of vegetables, iv. 486. See Opi- 
ates, Somnus. 
Slothfulness, ix. 257. 
learning does not dispose to, vi. 
Smells, iv. 347. 
are sweeter at some distance, 1. 
of ary substances, when crushed, 


of flowers not so, iv. 348. 
in plants, if the flower has a 
scent the leaf has none, why, 
iv. 347. 
' smitated by chemistry, v. 407. 
of fresh dry earth cooling and 
bh wholesome, x. 93. 
istory of, proposed, viii. 378. 
See ( Odeurs. P 
Smelting, experiment in, ix. 74. 
Snake, the spoil of, a charm, v. 151. 
Snaste of a candle, iv. 339. 
Sneezing caused by looking at the 
sun, why, iv. 465. 
Snow lying long makes a fruitful 
year, why, iv. 453. 
hath a secret warmth, v. 53. 
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Snow — continued. 
Psalm cxlvii. 16, applied by a 
monk to prove this, 2. 
dissolves fastest upon the sea- 
coast, vii. 181. 
colder than water, 1. 
comes in winter, hail in sum- 
mer, why, vii. 182. 
cherisheth, but frost killeth, vii. 
181, 182. 
version of water into, x. 246. 
Soap-bubbles, an instance of the te- 
nacity of fluids, viii. 225. 
Society, three kinds of good sought 
in, ix. 233. 
comfort against solitude, 1b. 
assistance in business, id. 
protection against injuries, ib. 


Socrates, accusation of, by Anytus, 
vi. 98. 
to what compared by Plato, vi. 
115. 
argument with Hippias, vi. 186; 
viii. 414. 


Cicero's complaint of, vi. 42, 43. 

his instances from mean objects, 
viii, 414. 

his disclaimer of knowledge 
ironical, ix. 70. 

placed felicity in virtue, ix. 199, 
205 . 


dubitator, ii. 141. 
controversia ejus cum sophist& 
de felicitate, iii. 24. 
philosophiam de ccelo devocavit, 
ii. 142, 143. 
haud absimilis pharmacopola- 
rum pyxidibus, ii. 121. 
delatio in eum, ii. 106, 118. 
ironia ejus, ii. 193, 194, 369. 
redargutionis modus, ii. 397, 398. 
Soda, Low-Latin for a headache, ii. 
81. 
Soils, liking of certain plants for 
certain soils, iv. 451. 
nature of, shown by their nat- 
ural productions, Iv. 452. 
indications of fruitful, iv. 453. 
Sol polluta loca ingreditur, nec ta- 
men inquinatur, ii. 193. 
principum fortunam subit, iii. 
242. 
an centrum celestium, vii. 302. 
manifesté habet assectatores, 
Venerem et Mercurium, vii. 
302. 
macule in sole, vii. 311. 
mutata solis facies, vii. 321. 
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Sol — continued. 
an a terrenis motibus affectus, 
v. 337. Vide Ceelestia. 
Solamona, king of the New Atlantis, 
his institutions, v. 380-382. 
Solida et liquida, gravitati pariter 
subjecta, v. 217, 218. 
appetitus continuitatis in solidis, 
motu gravitatis fortior, v. 218. 
Solids and liquids alike subject to 
vity, x. 303. 
differently affected by, why, 16. 
desire of continuity strongest in 
solids, 2. 
gravity resisted thereby, x. 304. 
Solomon, his natural history, iv. 404. 
See Salomon. 
Solutio continuitatis in scientiis vi- 
tanda, ii. 310. 
Solvents of metals, x. 227-231. 
Solyman in the plains of Sultania, 
ix. 409. 


in campis Sultania, iii. 243. 
Somersetshire, the soft stone quar- 
ried there, hardens by exposure, 
v. 89, 90. 
Somnia, interpretatio eorum, ii. 315, 
Somnus, effrenat motus spirituum, 
iii. 423, 424. 
Epimenidis, iii. 423. 
animalium hvybernantium, 1. 
See Hybernation. 
post prandium spiritibus prod- 
est, 20. 
moderatus ad _ prolongationem 
vite facit, iii. 424. 
quz conciliant somnum, 2d. 
usus ejus ad retrigerandum, iii. 
473. 
historia ejus conscribenda, ii. 65. 
gemine somni porte, iii. 50. See 
Sleep. 
Son, a wise, makes a glad father, ix. 
43 


of the vine, v. 386. 
Sonituum historia conscribenda, ii. 
62. 
Sonus, historia soni et auditus, vii. 
191-222. 
diffusio et forma ejus qualis, vii. 
193. 
quomodd generetur, vii. 193, 
251. 
generatur per percussiones vel 
acris ad aerem, vii. 195. 
vel corporis duri ad aerem, 


Sonus — continued. 
vel corporis duri ad corpus 
durum, vii. 196. 
per percussionem unde, #6. 
partes aeris aliquyw in gen- 
eratione soni, tb. 
duratio soni, non continuatio sed 
renovatio, vii. 198. 
fit motus localis in aere, %. 
cur plurium simu! sonorum con- 
fusio, visibilium nulla, vii. 199. 
que corpora ad sonum vehen- 
dum, que ad impediendum 
propitia, vii. 201. 
de og eretratione soni, vii. 202- 


subter aquam generati, 4. 
diffunditur in ambitum spheri- 
cum, vii. 204. 
nonnihil in directione primse 
impulsionis, #6. 
occupat universam sphserse 
aream, Vii. 204, 205. 
totus intrabit in omnem par- 
tem, vii. 205. 
per tineas directiores fertur, vii. 


in trunco cavo optimé conserva- 
tur, vii. 206, 207, 208. 
utrim ascendat aut descendat 
proclivius, vii. 207. 
an sono ut auditui distantia re- 
quiritur, 30. 
genera sonorum, vii. 208. 
instrumentorum species diversse, 
vii. 209. 
quomodo sonus amplior et ex- 
ilior redditur, vii. 210, 211. 
repercussio ejus, vii. 212. 
quibus in rebus visibilia et au- 
dibilia congruunt, vii. 213, 
13. 
quibus differunt, vii. 214-216. 
quam citd sonus generatur et 
interit, vii. 198, 217. 
non tam dit durat quam fit res- 
onatio, i. 506. 
visibilia oculis celerius quam 
soni auribus feruntur, vii. 217. 
motu sonorum minima aeris 
conturbatio, vii. 218-220. 
Soot, what, x. 252. 
the carcase of flame, x. 293. 
Soothsayer, his advice to Antony, v. 
134. 
Sophismata, ii. 397, 444-464. 
Sophisms, examples of, for and 
against, vi. 301; ix. 186-154. 
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Sophistes Greecorum, vii. 67. 
Plato et Aristoteles, vii. 68. 
sophistarum errores, i. 266, 267. 
Sophistry, vi. 299. 
fallacies handled by Aristotle in 
precept, and by Plato in ex- 
ampie ix. 96. 

Sophists iffered from the ancient 

rhetoricians, how, viii. 102. 
from orators, how, vi. 275; ix. 96. 
long-lived, why, v. 135. 
their errors, vili. 91. 

Sophron, sive tractatus de legitimo 
usu rationis humans in divi- 
nis, iii. 180. ; 

or the legitimate use of human 

reason in divine subjects, ix. 

351. 

Sorceries not to be ignored in his- 

tory, viii. 412. 
Soul of man, ix. 48. 
twofold, the rational or breath 
of life, and the sensible or 

produced, ix. 48-59. 

its substance, whence produced, 


ix. 50. 

how differing from that of brutes, 
ix. 51. 

its faculties, i. 

Bacon's doctrine of, i. 102-107. 

derived from Telesius, i. 102. 


doctrine of Telesius, i. 102-107. . 


the form of the body, i. 106. 

moral responsibility belongs to tt 
alone, i. 107. 

the simplest of substances, vi. 
242. 


nature of the, vi. 254. 
immediately inspired from God, 


1b. 
immortality of, +. 
inquiry into its nature, must be 
bounded by religion, 3%. 
true knowledge of the, must 
come by inspiration, 10. 
mutual action on one another of 
soul and body, ix. 18-22, 25. 
not propagated, x. 146. See 
Man, Spirit. 
Sound Houses in the New Atlantis, 
v. 407. 
Sounds, nature of, in general, iv. 282- 
253 


Nullity and Entity of, iv. 232- 
237. 
great motions in nature 


without sound instanced, 
iv. 232, 233. 
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Sounds— continued. 

so wherever the anterior 
body giveth way as fast 
as the posterior cometh on, 
iv. 233. 

air unconfined maketh no 
sound unless s r- 
cussed, iv. 234. “Py 

solid bodies softly percussed 
give no sound, iv. 235. 

nor does the flame of a taper, 


nor, air heated in an oven, 


flame percussed by air giv- 
eth a noise, td. 

white powder, to discharge 
a gun without noise, im- 
possible, 1. 

percussion of air by burn- 
ing-glasses, without noise, 

iv. 236. , 

space of time required 
the ear as by the eye, iv. 


all eruptions of air give an 

entity of sound, 1. 
Elision of the air a false explana- 

tion of sound, iv. 237, 238. 

sound not produced at first 
without local motion of 
the air, or other medium, 
iv. 238. 

differing herein from col- 
ours, #6. 

sound not identical with lo- 
cal motion of the air, iv. 
239. 

concussion of the air, some 
effects of, iv. 240, 290. 

deafness produced by, iv. 
240, 289. 

sounds inclosed are heard 
further, iv. 241. 

round inclosure preserveth 
sound, iv. 242. 

semiconcave not so well, #. 

exterior surfaces also carry 
the voice, 26. 

in curved tubes, 3. 

sounds originated under 
water, iv. 242, 254. 

in midst of flame, iv. 248. 

pneumatical part is in all 
tangible bodies, office of 
it, 


Magnitude of sound, experi- 
ments relating to, iv. 244-249. 
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Sounds — continued. 


the trunk, iv. 244. 

hunter's horn, 1b. 

conduit jn St. James’s 
Fields, td. 

hawk's bells, iv. 245. 

drums, t 

sounds at night, # 

reflections o und, which 
are twofold, ib. 

stringed instruments, iv. 


Irish harp, ib 

virginal, ib. 

church at Gloucester, tb. 

etal rea ap iv. 

metal ro 

chamber in Trinity may te 
Cambridge, iv. 247, 24 

buckets in well, iv. 248. 

barrels under chamber floor, 


five w aS of majoration in 
soun 
Exility of sound, experiments 
relating to, iv. 249, 
Damping and Desdening of 
sounds, experiments re 
to, iv. 250, 251 
Loudness or Softness of sounds, 
experiments relating to, iv. 
252, 253. 
Communication of sounds, ex- 
eriments touching, iv. 


53. 
chiming of bells, 46. 
pipes of diverse material, 


Accidental Equality and In- 
equality of sounds, ex- 
eriments touching, iv. 
54-257. 
from roughness or obliquity 
of passage, iv. 254. 
from doubling of percutient, 


from trepidation of motion, 


rifted bell, id. 

furred weasil, ib. 

recurved or moistened tube, 
i 

uneven lute string, iv. 255. 

regals, 4 

children’ a cocks, tb. 

base and treble noto, distine- 
tion between, iv. 255, 256. 

modulations of voice, iv. 256. 
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humming of bees, 1d. 
metals uenched in water, 


v. 256, 257. 
bell within bell, iv. 257. 
planks of diverse materials, 


hogshead within hogshead, 
Musical s0 sounds, iv. 225-232, 257- 


treble sounds as distinguish- 
ed from base, cause 
of, iv. 257-261. 
in wind instruments, iv. 
257. 
stringed instruments, 
iv. 258. 
human voice, 1. 
musical glass, i iv. 259. 
proportion of the air per- 
cussed the secret of 
all musical propor- 
tion, iv. 259-261. 
in stringed instruments, 
2 


improvements in the 
harp suggested, iv. 


in aed instruments, iv. 


all sounds are either 
musical and equal, 
viz. tones, or unm usi- 
cal and unequal, iv. 
25. 


but three percussions 
create tones, t. €. of 
metals, of air, of wa- 
ter, iv. 225, 226. 

diapason or eighth the 
sweetest concord, be- 
ing an unison, iv. 


226. 

scales of the diapason, 
tb. 

number 8, a received 
thing, rather than 
any true computa- 
tion, iv. 227. 

subdivisiona of it, 1d. 

nature requires a half 
note after every three 
whole notes, iv. 228. 

sound returneth after 6, 
or after 12, 26. 

concoris, #6. 

discords, iv. 228, 229. 
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quarter notes not used, 
iv. 229. 
pleasure of a single tone 
to the ear is like that 
of colour to the eye, 
the pleasure of har- 
mony like that of 
order, 2. 
discordant sounds affect 
the body more pain- 
fully an sights, 
smells, tastes, or 
touches, iv. 427. 
tones produce sleep less 
than some _ other 
sounds, iv. 230. 
certain figures in music 
correspond to certain 
figures in rhetoric, 
and with the affec- 
tions of the mind and 
senses, 1. 
effect of music on man- 
ners, iv. 231. 
sympathies and antipathies of 
sounds, iv. 294, 295. 
all concords and discords 
of music, are, iv. 294. 
some instruments sound to- 
gether, and with the voice, 
better than others, 3. 
sympathy of motion between 
strings in tune, 4. 
double row of strings for in- 
struments without stops, 
proposed, iv. 294, 295. 
whether there is a sympa- 
thy between wind instru- 
ments and bells in tune, 
iv. 295. 
the eye resembles a reflect- 
ing glass, the ear an echo- 
ing cave, 2. 
motions of sounds, iv. 267-269, 


sounds move in every direc- 
tion, iv. 267. 

not necessarily in a right 
line, but by the shortest 
line, 1b. 

when stopped, take an ob- 
lique direction, 2. 

go furthest in the fore lines, 

"iv. 268. 

move better downwards 
than upwards, query, 2. 

illustration from sight, 1d. 
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experiment with trunk or 
tube proposed, 2. 
velocity of, viii. 210. 
duration of, iv. 269-271. 
is a renovation, not a con- 
tinuance, of the same 
sounds, iv. 269; viii. 319, 
320. 
report of ordnance carried 
twenty miles, seems a 
continuance, iv. 270. 
speed at which sound trav- 
els may be measured by 
showing a light, 2. 
sight switter than sound, 1. 
colours fade not, sounds 
melt, iv. 271. . 
assage of sounds through inter- 
P cepting bodies, Py. 271- 
273. 
experiment with a hawk’s 
ll rung in a sealed bot- 
» tle, iv. 272. 
whether great sounds are 
weakened in passing 
through small crannies, 
iv. 273. 
mediums of sounds, what, iv. 
273, 274, 289. 
air, soft and porous bodies, 
and water, Iv. 273, 289. 
sound carried best in moist 
weather, iv. 273. 
flame, 1. 
liquids, iv. 274. 
how modified by passing through 
pines of diverse figures, iv. 
74, 275. 
produced by percussions of solid 
bodies of several figures, iv. 
275. 
mixture of, iv. 276-278. 
the visible doth not mingle 
in the medium, the audi- 
ble doth, why, iv. 276. 
sweetest harmony, when the 
several instruments are 
undistinguishable, as in 
perfumes, iv. 277. 
the disposition of the air (if 
free from other sounds) 
affects sound little, iv. 
277, 289. 
two voices of like loudness 
not heard twice as far as 
one, why, iv. 277. 
melioration of, iv. 278-280. 
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all reflexions concurrent 
make sounds greater, iv. 
278. ; 

if the reflector be smooth, 
sweeter, ib. . 

- 80 when the interior of the 

pipe is wetted, 25. 

music in frost sounds better, 
why, iv. 279. 

mingling of open air with 

pent air meliorates sounds, 
tb. 


improvements in stringed 
instruments proposed, 72d. 
singing into drums, 70. 
different materials proposed 
for wind instruments, 2d. 
intension of the sense melio- 
rates sounds, iv. 279, 290. 
imitation of, iv. 280-282. 
innate disposition to imitate 
speech in children and in 
some birds, iv. 280, 281. 
beasts have no power of imi- 
tating speech, iv. 281. 
aptitude of birds, whence, 
iv. 282 
power of actors to change 
the voice, 2. 
ventriloquism, 7. 
exterior and interior sounds, 
iv. 261-263. 
articulation of, iv. 263-266. 
distinct in every small part 
of the air, iv. 263. 
winds carry but do not con- 
found, 16. 
distance confounds, 2. 
passage through water does 
not confound, 2. 
extreme small or extreme 
great sound cannot be 
articulate, iv. 263, 264. 
vaulted roof confounds ar- 
ticulation, iv. 264. 
pronunciation of alphabeti- 
cal letters, 2. 
lungs do not aid articula- 
tion, iv. 265. 
similitude of sounds made 
by inanimate bodies, to 
articulate voices, 7b. 
reflexion of sounds, iv. 283-287. 
three kinds of: 1. concur- 
rent; 2. iterant or echoes, 
and 3. super-reflexion, the 
echo of an echo, iv. 283. 


INDEX TO THE 


Sounds — continued. 


species visible reflected by 
mirrors, iv. 283-289. 

no echo in a narrow room, 
iv. 283, 291. 

natural echoes require space, 
iv. 283, 284. 

echo cometh in a round orb 
of air, iv. 284, 288. 

angle of incidence, wheth- 
er made by echoes, iv. 
284. 

repetition of echoes, iv. 285, 
286; v. 57. - 

at Pont Charenton, iv. 285; 
v. 57. 

echo cannot repeat letter S, 
iv. 286. 

refraction of sounds, whether it 
exists, iv. 287. 
Spiritual nature of sounds, iv. 

297, 298. 

echo an argument of, iv. 
297. 

articulate sounds the same, 


shown by their sudden gen- 
eration and propagation, 
iv. 298. 
theory of the dispersion of 
sound, #5. 
seven divisions of, iv. 299. 
Bacon’s inquiries unfinished, vi. 
441. 
proposed history of sounds in 
the upper regions of the heav- 
ens, vili. 374. See Tones. 


South side, leaves of trees fall sooner 


on, 1x. 405. 
vine shoots burst only towards 
the south, 2. 


South Wind blows as it were from 


below, ix. 394. 

an attendant wind of the world, 
ix. 398. 

a rainy wind, ix. 402; why, ix. 


more variable, and blows lower 
than the north wind, ix. 402, 
403. 

wet or pestilential with us, but 
in Africa fair and healthy, ix. 
403. 

allied to the west wind, 2. 

healthiest when from the sea, ix. 
403, 404. 

beneficial to plants, ix. 404. 

when violent brings clouds to- 
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South Wind — continued. 
gether, and rain at its fall, 


follows frosts and snows, 1. 
strongest by night, 7. 
raises greater waves than the 
north, 1. 

makes the sea blue, 2. 
aft not during, ix. 405. 

its ill effect on health, ix. 405, 
406. See Winds, Auster. 

Spain, compass of her dominions, 

compared with her popula- 
tion, ix. 305. 

warlike disposition of her peo- 
ple, ix. 306. 

councils of the king of, vi. 46. 

Spanish language, peculiarity of, ii. 
417; ix. 114. 

Spartanorum imperium, iii. 127, 129. 

Spartans jealous of naturalization, 
ix. 304. 

a nation of warriors, ix. 306. 
Species or lesser colleges, ii. 197; 
5 vill. 417. ble of 

ecific gravities, first table of, con- 
P structed by Onctalitus, iv. 10. 

Ghetaldus’ method of finding, ib. 

Archimedes’ method, iv. 11. 

method given by Porta, iv. 12- 

6. 


Bacon's method, iv. 15, 16. 
table of, iv. 32, 33. 
Bacon's ignorance respecting, Vi. 
37. 
experiments relating to, vii. 411- 
415. See. Pondus, Weight. 
Specilla ocularia, ii. 378. 
Spectacles, viii. 271. 
Specula perspectiva, iv. 135. 
Speculative natural philosophy, vi. 
Speculum artis, natura, ii. 378. 
meaning of speculum in the Vul- 
gate, ii. 256. 
Specus Platonis, parabola, ii. 402. 
Speech, an organ of tradition, vi. 
283-287. 
invention of, vi. 261, 268. 
caution against ambiguity of, 
vi. 275. 
liberty of, vi. 369; ix. 276, 277. 
better the end of a speech than 
the beginning thereof, vi. 354; 
ix. 245. 
a collection of speeches, viii. 
8 


438. 
Spelling, phonetic, ix. 116. 
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Sperma animalium, iv. 57. 
Spes in hominibus similis est sopo- 
riferis medicamentis, iii. 301. 
ad prolongationem vite pluri- 
mum facit, iii. 426. 
scientizs promovends, i. 303. 
See Hope. 
Spinel less like a perfect ruby than a 
dubline, vi. 59. 
Spirit, spirits are in all tangible bod- 
ies, iv. 219-221, 429; x. 156. 
differences of them, iv. 429- 
432. 
speculations concerning them, 
iv. 219. 
is a natural body rarified to a 
proportion, and included in 
the tangible parts of bodies, 
as in an integument, 2. 
never at rest, 1b. 
from the motions of the spirit 
most of the effects of nature 
proceed, iv. 220. 
mode of investigating its action, 
viii. 275. 
four processes of, x. 157. 
the cause of sweat, x. 206. 
of fhe pulsation of the heart, 


of voluntary motion, 3. 
of putrefaction, x. 33, 207. See 
utrefaction. 
of desiccation, x. 33. 
of rust, x. 208. 
in tangible bodies preys on the 
sser parts, x. 233. 
in’a body of firm texture de- 
‘tained against their will, x. 
166. 
in oily and fat things detained 
willingly, x. 167. 
Bacon's theory of spirits, iii. 319. 
of vegetables and animals, x. 
263. 
not found at large, 1. 
dilatations from the expansion 
of, x. 210. 
the power and force whereof, is 
said to make things flow, x. 
304. 
1. lifeless spirits, existing in all 
inanimate bodies, x. 159. 
distinct from the vital pow- 
er, 1b. 
excited by it, x. 161. 
of nearly the same substance 
as the air, 16. 
have two desires, x. 162. 
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of multiplying them- 
elves, 1b. ch 
of congregating wi 
their cornatucals, 1b. 
if detained, soften the gross- 
er parts, x. 1638. 
heat of, requisite to keep 
the body tresh, x. 164. 
longevity produced by con- 
densation of, 1. 
by moderation of, x. 
165 


by equal diffusion of, 1. 
by regularity of mo- 
tion of, x. 166. 
2. living or vital spirits, x. 159. 
two special differences of, 1d. 
in animate bodies, of two 
kinds, x. 159, 160. 

the chief seat is in the head, 
x. 44. 

their nature and functions, 
x. 161-169. 

composed of air and flame, 
iv. 177. 

differ from flame and from 
air, x. 175, 176. 

akin to the substance of 
flame, x. 149, 161. 

abhor leaving the body, x. 

62. 

perish when deprived either 
of motion, refrigeration, 
or aliment, x. 175. 

rapid consumption of ali- 
ment by, x. 147. 

retire at things offensive, v. 


immediately affected by va- 
pours and passions, ix. 43. 

emissions of, v. 123, 124. 

mixture of, viii. 286. 

by what means to be re- 
newed, x. 83-103. 

cause of all effects in human 
bodies, x. 83. 

degrees of activity of, x. 84. 

condensed in four ways, x. 


85. 

by putting them to 

"night, x. 85-89. See 

Opiates. 

by cold, x. 89-98. See 
Refrigeration. 

by soothing, x. 93-96. 

by restraining them, x. 
95-100. 
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degree of heat therein, x. 

94, 95. 
preserved by moderation, x. 


made torpid by habit, x. 101. 
how to be managed and 
changed, x. 101-103. 
requisites for their subsist- 
ence — 
suitable motion, x. 143, 
144. 
moderate coolness, x. 
144-146. 
proper aliment, x. 146- 
148. 


are not 
146. 
Soul. 
condensed in two ways by 
soporifics, viii. 336. 
Spirit of wine, the flame of, iv. 337- 


ropagated, x. 
ee Longevity, 


distillation of, ix. 75. 
experiment with a bladder as to 
the expansion of the vapour 
of, x. 198, 199. 
Spiritalium misture, i. 470, 471. 
Spirit his “‘Scrittort Cozentini,”’ vii. 


Spirits and angels, inquiry into the 
nature of, not interdicted, vi. 
213; viii. 479. 
adoration of, forbidden, 1. 
evil, 2. 
knowledge of, not deficient, but 
fantastical, vi. 214. 
Spiritus insunt omni tangibili, iii. 


nature spirituun, iii. 484. 
emissus desiccat, lii. 484, 485. 
detentus, aut colliquat, aut pu- 
trefacit, aut vivificat, +. 
quatuor processus ejus, iii. 484. 
causa sudorum, iv. 58. 
pulsationum cordis, 6. 
motus voluntarii, 10. 
putrefactionis, iv. 59. 
rubiginis, 2. 
in tangibilibus depreedantur par- 
tes crassiores, iv. 84. 
in omnibus animatis duo genera 
spirituum, iii. 485, 486. 
mortuales, quales insunt inani- 
matis, 1d. 
duo discrimina inter spiritus 
mortuales et vitales, iii. 
486, 487. 
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a spiritu vitali excitati, iii. 
487. 


aéri proximé consubstan- 
tiales, iii. 488. 
desideria duo habent, 40. 
se multiplicandi, 9. 
exeundi et se congre- 
gandi cum suis con- 
naturalibus, 23. 
detenti crassiora intenerant, 
iii. 489. 
calor eorum qualis ad virid- 
itatem corporis necessa- 
rius, ili. 490. 
ad longevitatem valet den- 
satio eorum, iii. 491. 
quantitatis regularitas, 


sequa perfusio, 1b. 
motus ordinatus, iii. 492. 
vitales, t. 104; iii. 485. 

a spiritu mortuali vitalis in 
duobus discrepat, iii. 486, 
487. 

duplex, iii. 486. 

excitat et acuit actiones nat- 
urales, iii. 487. 

tanquam aura composita ex 
flamma et aére, iii. 487, 
501. 

magis accedit ad substan- 


tiam flamme, iii. 476, 488. 


exitum e corpore suo abhor- 
ret, iii. 488. 

interitum patitur privatus, 
aut motis, aut refrigerii, 
aut alimenti, iii. 500. 

aére ipso rarior, iv. 48. 

cum fiamma comparatus, 
iii. 488. 

evolatio in aérem est dupli- 
cata actio, iii. 489. 

alimentum cito absumit, 1. 

Operatio super spiritus, ut 
revirescant, iii. 411-430. 

fabri omnium que in cor- 
pore fiunt, iii. 411. 

juveniles in corpore senili 
efficaces, 7b. 

operatio eorum in succos 
corporum, 1). 

calore cur indute, iii. 412. 

vaporum operatio super, ib. 

quatuor modis condensan- 

tur, ib. 


fugando, iii. 412-416. | 
Vide 0 


piata. 


Spiritus — continued. 


refrigerando, iii. 416- 
420. Vide Refrigera- 
tio. 

demulcendo, iii. 420. 

sedando, iii. 423-427. 

calor eorum quomodd ser- 
vandus, iii. 421, 422. 
copia eorum diet& minu- 
enda, iii. 422, 423. 
frenatio eorum fit tribus 
modis: “i. 498 

per somnun, iii. , 

424 


per evitationem nimii 
Jaboris, iii. 424. 
per cohibitionem affec- 
tuum molestorum, iii. 
425, 426. 
moderatione servantur, iii. 
427. 
et consuetis delectantur et 
novis, 1. 
seniorum, actus pueritise suse 
recordando, maximé con- 
fortantur, iii. 428. 
spiritibus gratissimum, ut 
fiat progressus continud 
in benignius, iii. 429. 
labor libentér susceptus re- 
creat, tb. 

a spiritu innato corporum origi- 
nem ducunt tres desiccationis 
actiones, iii. 351-354. 

a spiritu innato originem ducere 
putrefactionem, ni. 354. 

detinetur duplici modo, iii. 341. 

per compressionem. 
per detentionem spontane- 
am. 

dilatationes per expansionem 
spiritus innati, iv. 56. 

in corpore compagis solide in- 
vito detinetur, ili. 492. 

in oleosis et pinguibus liben- 
tér detinetur, iii. 493. 

vegetabilium et animalium, iv. 
115. 

non inveniuntur apud nos soluti, 

sedes eorum principalis in capite, 
iii. 365. 

actio et motus ejus in corpori- 
bus, i. 459. 

spirituum mixtura, i. 470, 471. 

condensatio eorum duplex, i. 523. 

spiritus fluiditatis, error commu- 
nis, v. 220. 
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Spiritus-vini quomodd distillata, ii. 
5. 


experimentum cum vesic& de 
expansioné vaporum ejus, iv. 


terminus levitatis in corporibus 
unitis, vii. 241. 
supernatat oleo, vii. 244, 245. 
Spots in the sun, x. 429, 480. 
dusky in the Antarctic hemis- 
phere, x. 449. 
Sprights, arrows used in sea fights, 
v 


Springs, origin of, x. 248. 
mineral, x. 251. 
' Spunges, the growth of, v. 7, 8. 
Squills, seeds planted in, iv. 369. 
Stage-playing should be a part of 
education, 1x. 188. See Theatre. 
Stalactites, iv. 335. 
Stanching of blood, iv. 201, 202. 
by astringents, iv. 201. 
cold, iv. 202. . 
sympathy, 20. 
time, i6. 
Star chamber, iii. 146, 147. 
Starry heaven, whether one region, 
x. 4238. 
Stars, forms and order of, viii. 369, 


whether real fires, x. 445, 467. 

the denser parts of their spheres, 
x. 445. 

their substance, what, x. 426, 
447-451. 

their radiations and properties 
to be inquired into, viii. 404. 

light of, whether primitive or 
derivative, x. 451. 

whether true fires, x. 452. 

whether nourished as fire is, x. 
454. 

their aliments, x. 455. 

their motions, x. 423, 424. 

several centres of motion among, 
viii. 273. 

their number, x. 458. 

magnitude of the, x. 459. 

causes of their apparent size, x. 
455, 456. 

why larger on winter nights, x. 
246, 455, 456. 

appearance of new stars, x. 438. 

in Bacon's time, v. 199, 200. 

whether created and dissipated 
in process of time, x, 456. 

whether globes, x. 459. 

their true distances, x. 460. 
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star the denser part of its own 
orb, x. 476. Vide Stelle, 
Coelestia. 
States of mind ever varying, vi. 
Statesman in armour, ix. 299. 
Stati venti, iii. 217, 229-232. Vide 
Venti. 
Statua-metal, how to mix, vii. 388. 
Statues, to whom erected in the New 
Atlantis, v. 411, 412. 
aids to memory, ix. 76. 
Statuta. Vide Leges. 
Statutes, proper mode of drawing, ix. 
826, 331-833. See Laws. 
Stelle, forma et ordinatio stellarum, 
ii. 58. 
nocte hyemali grandiores, cur, 
iv. 97. 
de magnitudine earum, vii. 342. 
an globi, td. 
vers earum distantia, vii. 343. 
partes orbis sui, tanquam clavo 
fixee, vii. 356. 
stella densior pars orbis sui, vii. 
328, 358. 
an veri ignes, vii. 827, 335. 
an alantur, instar ignes, vii. 887. 
de alimoniis stellarum, vii. 388. 
enumeratsx ab Hipparcho, vii. 
320, 341; a Galileo, vii. 840. 
novex, vii. 820, 821. 
infixe celo, vil. 3829. 
nebulose, vii. 333. 
an primitivaé luce an ex illustra- 
tione solis, vii. 334. 
Stevinus, his chariot with sails, iii. 
280. 
Stillatories, iv. 173. 
Stoics, their method justly ridiculed 
by Cicero, ix. 133. 
their doctrine, that the celestial 
bodies were true fires, approv- 
ed, iv. 179. 
their moral philosophy, what, iii. 
16, 17. 
Stomach, master of the house, x. 
119. 
simples good for, x. 120. 
bag to be worn on, x. 121. 
importance of attending to the 
mouth of, x. 103. 
Stone, receipts to prevent, vii. 433, 
34. 
Stone, hardening of Somersetshire 
stone, v. 8%), 90. 
bitten by a dog in anger, the 
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powder of, a charm to pro- 
voke choler, v. 152. 
observations on the generation 
and hardening of, vii. 410, 
411. 
takes a long time to grow, viii. 
339. 
sweating of, from condensed 
moisture, x. 248. 
Stonecutting, proposed history of, 
viii. 379. 
Stops, musical, iv. 258, 260. 
Store, opinion of, a cause of want, 
vi. 418. 
Strangers, naturalization of, ix. 304. 
house of, in the New Atlantis, v. 
364. 
Strawberries, iv. 169, 368. 
Strength of body, vi. 241. 
Stuititia longevitati prodest, _ iii. 
7 


Sturmius, ii. 125. 

Stutting, causes of, iv. 346. 

Style of delivery, vi. 288. 
material to the use and progress 

of knowledge, vi. 289. 

mathematical, vi. 290. 
enigmatical, 2. 
by aphorising, vi. 291. 
by assertions and questions, vi. 


according to the subject, 2. 
in accordance with received 
opinions, vi. 293. 
of writing, in Luther's age, vi. 
118-120. 
the affectedly concise, vi. 121. 
Stylus scribendi, ii. 124-127. 
circa Lutheri tempora, ii. 125. 
scholasticorum, 7. 

Sublunaria corpora quoad sternita- 
tem et mutabilitatem haud dissim- 
iles coelestibus, v. 228-231. 

Subterrany fires, iv. 334. 

Subtilitas inutilis duplex, ii. 129-131. 

in materia ipsa, ii. 129. 

in modo et methodo tractandi, 
ii. 130. 

nature, i. 243, 247; v. 206; vii. 


87. xX 
Subtilty of things, vi. 68. 
of nature, vl. 63; viii. 69, 72; x. 
291. 
Success in life, how to secure, ix. 
267-297. 
Successiones ventorum, iii. 221, 262, 
263. Vide Venti. 
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Succi corporis, iii. 441-445. 
quomodo restituendi, iii. 468, 


roscidi faciunt ad longeevitatem, 
iii, 495. 
Succinum, potestas ejus magnetica, ii. 
191. 


Sudor animaliun, iv. 58. 
Suffering, advantages of, vi. 331. 
Sugar used to sweeten, iv. 434. 
has put down the use of honey, 
v. 88. 
sugar mead, v. 89. 
dissolved in wine, experiment 
touching attraction, v. 108. 
Suggestion, a part of invention, vi. 
270. 


Sulphur, proportion of, in combina- 
tion with steel, ix. 74. 
mercury and sulphur two of Par- 
acelsus's principles, iv. 381; 
viii. 342, 343. 
mercury, sulphur, and salt, in- 
troduction to proposed history 
of, ix. 472, 473. 
chemistry of, ib. 
in Iceland, vii. 177. 
per universitatem rerum perme- 
are, i. 581; iii. 303. 
pater metallorum, vii. 244. 
mercurius et sulphur nature 
primordiales, iii. 303. 
Summary philosophy, subjects includ- 
under, i. 97-102. 
divided into two parts, i. 98. Vide 
F hilosophia prima, Philoso- 


Sums bf things, doctrine concerning 
the, viii. 485. 
Sun, whether the centre of the uni- 
verse, x. 421, 422 
has the earth any influence on, 
x. 390. 
changes in, recorded, x. 439. 
effects of sunbeams, vii. 179, 180. 
hot to sense, vii. 174. 
hottest when perpendicular, 


vii. 175. 
heat by reflexion, vii. 177, 
178 


collected in burning-glass, 


effects in nature wrought 
by, vii. 179, 180. Vide 
Ccslestia, Sol. 
Sundew, origin of moisture on, iv. 
386. 
Superbia, antitheta de, ii. 472. 
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Superficial knowledge, most popular, 
vi. 131. 
bad effects of, vi. 163. 
Supernatation of bodies, v. 54. 
Superstitio, antitheta de ea, ii. 471. 
superstitiosa philosophia, 1. 268, 
69. 


Superstition, the root of it, what, v. 
157. 


opposition of, to natural philos- 
ophy, vi. 421. 

errors resulting from its con- 
junction with philosophy, viii. 
94 


antitheses for and against, ix. 
162. ~° 
history of superstitions, vi. 185. 
Sus ad quindecem annos vivit, iii. 
357. 
rostro literam A scribens, vii. 30. 
Suspensi funo, et resuscitati, iii. 478, 
19. 


Suspicio, antitheta de eA, ii. 488. 
Suspicion, antitheses for and against, 
ix. 181. 
Swallows made white by anointing 
the egg with oil, v. 154. 
Swammerdam trvrented the injection 
of preparations with waz, ii. 330. 
Sweat, the nature of, v. 10-12. 
cause of, x. 206. 
sweating of stones, x. 248. 
Sweet-bag, iv. 347. 
Sweetness, three things in use for — 
sugar, honey, manna, iv. 434; v. 88. 
Sylla, iii. 22. 
one of the troublers of the world, 
ix. 204. 
surnamed, “ The Fortunate,”’ ix. 
269. 
Syllogism, vi. 266, 272. 
is the reduction of propositions 
to principles in a middle term, 
ix. 94. 
judgment by syllogism, divided 
into, Ix. 95. 
analytic, 1. 
doctrine of elenches or de- 
tection of fallacies, ix. 
95-102. 
Bacon's rejection of the, i. 126. 
useless for the advancement of 
science, viii. 41, 69. ~ 
cannot deduce lower axioms from 
rinciples of science, ix. 69. 
Syllogismus nihil aperit, i. 215; ii. 
68. 


est reductio propositionum ad 


Syllogismus — continued. 
principia per medios terminos, 
1. 3 


reductio illa duplex, 1. 
Aristotelis oraculum, vii. 124. 
Sylva sylvarum, iv. 143-477; v. 7- 
164. 


a high kind of natural magig, 
iv. 216. 
facts vf taken from what authors, 
iv. 146. 
Sympathise et antipathis rerum, vii. 
22. 


aditus ad historiam sympathise 
et antipathiz rerum, iii. 301. 
Sympathy of mind and body, vi. 
237-241 


between blood-relations, v. 155. 
of men’s spirits, v. 163, 164. 
sympathies and antipathies, me- 
dicinal, iv. 217, 218. 
cantharides affect bladder, 
iv. 217. 
a stone from the West In- 
dies moves gravel, 1. 
sympathies of feet with the 
head, iv. 218. 
of wrists and hand with the 
heart, #. 
sympathy and antipathy of 
things, introduction to pro- 
posed history of, ix. 470, 471. 
See Plants. 
Systasis, a kind of method, vi. 294. 
System of the universe, questions 
propounded concerning, x. 420- 
31. 
Systema ceeli, vii. 298-314. 


T. 


Tablemen, iv. 250. 
Tables of instances must be prepar- 
ed, viii. 178. 
example of, viii. 179-203. 
of instances agreeing, viii. 
179-181. 
of absence in proximity, viii. 
8 1-192. 
of degrees, or comparison 
vilie 1932203. " 
of rejection of natures, viii. 207— 
209 


of specific gravities, x. 182, 183. 

mode in which obtained, x. 
183-186. 

of human requirements with ref- 
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Tables — continued. 
erence to winds, ix. 464- 
466. 
power to foretell fruitful 
seasons, ix. 465. 
power to foretell epidemics, 


a method to raise and allay 
them, 10. 
amusing experiments, ix. 
466. 
improvements in the sails 
of ships, ix. 464. 
improvements in those of 
windmills, 1. 
a method of prognosticating 
changes of wind, 26. 
power to draw geographical 
inferences from them, ix. 
464, 465. 
of discovery, viii. 129. 
medicinal of second qualities, x. 
224, 253. 
essentte et presentia, i. 79. 
of declination, or absence in lke 
case, ib. 
of degrees, or comparison, ib. 
Tabule instantiarum formande, i. 
354. 
instantis, de forma calidi, 
i. 355 
instantiz convenientes, i. 
355-358. 


instantie in proximo, i. 358- 


370. 
instantie graduum, i. 371- 
382. 
rejectionis naturarum, i. 387. 
particularium ad inductionem, 
vii. 139. 
inveniendi, sive legitimse inqui- 
sitionis formule, i. 303; vii. 
141, 142, 170. 
expansionis materiz cum sup- 
putatione rationum in cor- 
poribus, iv. 32, 33; vii. 
237-241. 
quomodo parate, iv. 33-36. 
medicinales qualitatum secun- 
darum, iv. 76, 105. 
Taciturnitas, antitheta de ea, ii. 
Tacitus vivas morum observationes 
spirat, vii. 31. 
Teedium vite among the Romans, iii. 


Talacotian operation, x. 140. 
Talacotiana operatio, iii. 467. 
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Talisman, derivation of the term, ii. 
281. 

Talkative people longlived, x. 100. 
Tangibilia, divisio tangibilium, iv. 


, 45. 
Tangible bodies, three classes of, x. 
Tartarismus materis, v. 317. 
Tassoni, an expositor of the Telesians, 
vii. 277. 
Taste, the sense of, viii. 230. 
mouth out of, why, iv. 466. 
proposed history of, viii. 378. 
Taxes, people overburthened with, 
never valiant, ix. 302. 
Teaching, the methods of, ix. 128- 
30. 
Tears of trees collected from goats’ 
beards, iv. 436. 
Teeth, v. 31-36. 
why sensitive, iv. 466. 
in men, of three kinds, v. 33. 
various forms of, in animals, v. 


34. 
no horned beast has upper teeth, 


of a horse, 1. 
children’s change of, #d. 
things injurious to, v. 35. 
points for consideration, 4. 
to supply the want of, x. 133. 
the crust formed on, x. 256. 
analogy of teeth and beak, viii. 
234. 
Telescope of Galileo, viii. 272. 
whether meant by Bacon, iv. 135. 
Telesius revived the doctrines of 
Parmenides, viii. 504; x. 365, 
391. 
commentaries on the nature of 
things, x. 365. 
his doctrine of the nature of the 
elements, 1. 
of the heavens, x. 366-369, 388, 
389. 
of the earth, x. 369, 388. 
conflicts of matter, x. 370, 371. 
of generation, x. 371, 375. 
why the earth not destroyed by 
e sun, x. 871, 372. 
of the process of mutation, 1. 
of heat and cold, 3. 452; x. 366, 
371-385. 
his a pastoral philosophy, x. 
385. 
four demonstrations which de- 
stroy his philosophy, x. 390, 


\ 
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Telesius — continued. 

a lover of truth, x. 391. 

astronomic doctrines of his school, 
vii. 276-279. 

his theory of tides, v. 238. 

his doctrine concerning the soul, 

sf the prinoyile of li ; 1x, 60, ar 

of the principle of life, i. . 

of the embryo, i. 530. 

of the shapes of animals, viii. 
342. 

introduced affinity and conspira- 
tion into nature, x. 468. 

on the light contained in air, x. 

5 


his doctrine of a vacuum, x. 393- 
399. 

compared with Parmenides, v. 
284. 


his writings and influence, v. 
285, 286. 

influence on Bacon, i. 108, 104. 
acon’s obligations to his works, 
ii. 287. 

Barnardinus, ‘vii. 27. 

Consentinus Parmenidis discipu- 
lus, ii. 287. 

Parmenidis plaoita instauravit, 
v. 810, 339. , 

doctrinis Democriti assentit, v. 

amans veritatis et scientiis utilis, 
v. 339 

commentaria ejus de natura re- 
rum, v. 310, 311. 

doctrina de natura elementorum, 
v. 311, 312. 

de, ccrlo et coelestibus, v. 313- 

16. 

de motu, v. 315. 

de terra, v. 316. 

de conflictu et tartarismo mate- 
riz, v. 316, 317. 

de generatione, v. 318, 319. 

cur terra non a sole jampridem 
destructa, v. 318. 

de processu immutationis, v. 


de calore et frigore, v. 312, 313, 
320-346. 

philosophia ejus pastoralis, v. 
334. 


quatuor demonstrationes que 
philosophiam ejus destruunt, 
v. 338. 


de rerum natura, i. 436. 
de luce in aére communi con- 
tenta, vii. 328. 


Telesius — continued. 
“de primo frigido,"’ iv. 204. 
affinitatem et conspirationem in 
naturam introduxit, vii. 349. 
novam fabulam egit, vii. 75, 118. 
Temerity removed by learning, vi. 
63. . 
Temperance, antitheses for and 
against, ix. 167. 
Temperantia, antitheta de, ii. 476. 
Temperature of the year may possi- 
bly be predicted, viii. 492. 
Temporis Partus Masculus, vii. 16- 


title, i. 178. 

preface, vii. 9-14. 

manuscript, vii. 9, 10. 

date, vit iL, 12. le 

origin of the peculiar style, vii. 
2.13 ” 


whether identical with the Tempo- 
vis Partus Maximus, i. 179. 
Temporis Partus Maximus, whether 
the same as the “Temporis Partus 
Masculus,’’ i. 178, 179. 
Tempus auctor auctorum et veritatis 
parens, ii, 135. 
filize ejus Antiquitas et Novitas, 
ii. 136; veritas, vii. 131. 
nostra veré antiqua tem ii. 
136, 137. 4 porm 
infinitum, quod in studiis inutili- 
bus collocatur, vii. 137. 
simile fluvio levia devehenti, 
solida submergenti, i. 302; ii. 
138; vii. 112. See Time. 
Teneriffe, its windless summit, ix. 


free from snow, viii. 182. 
Terebration of the trunks of fruit- 
trees, iv. 365, 374, 390. 
Terms of law, 8 commentary on, re- 
quired, ix. 336. 
Terra, figura terree, ii. 57, 62. 
in superficie utrum tumescat, iv. 


arbores sub terr& sepulte, tb. 

infinitss mutationes in superficie 
orbis, vii. 327. 

interiora terre nobis ignota, vii. 
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an eterna, tb. 

effluvia terre materiata longé 
infra coelum se sistant, v. 337; 
vii. 325. 

primum frigidum, 3. 

an stet aut rotet, i. 484; vii. 301, 
350. Vide Rotatio. 
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Terra — continued. 
an centrum systematis, vii. 302, 
350. 


rotatio terre satis licentér ex- 
cogitatum, v. 256. 

an magnes sit, ut Gilbertus ait, 
v. 263. 

incrustationes terre vertuntur 
versus polos, cur, 70. 

doctrine Telesii, v. 316, 338. 

cur non a sole jampridem de- 
structa secundum Telesium, 
v. 818. 

proxima a chao, v. 301. 

ceeli primo parens, deinde nup- 


, wv. 
terre et maris historia, ii. 197. 
Terre motus, iv. 60; vii. 317. 
agro Herefordiensi, iv. 60. 
Terrella ex magnete, i. 445. 
Terrestrial magnetism, observations on, 
collected by the British Association, 
ii. 38. 
Testes contra argumenta, antitheta 
de eis, ii. 489. 
Thales on the illumination of the 
moon's orb, vii. 330. 
doctrine that the celestial fires 
were fed on the vapours of the 
earth, x. 442, 454. 
asserted water to be the princi- 
ple of things, x. 355. 
his reasons, x. 356. 
aquam principium rerum posuit, 
v. 801 


quamobrem, v. 301, 302. 
ignes ccelestes depascere terrse 
vapores, vii. 324. 

Theatre, uses of the, viii. 441; ix. 188. 
discipline of, neglected, viii. 441. 
idols of the, viii. 78, 89-98. 
of life, God and angels specta- 

tors, ix. 198. 
Theatrum alter alteri satis magnum 
sumus, ii. 120. 

Thema ceeli, vii. 344-359. 

a part of the Descriptio Globi 
ntellectualis, vii. 270. 
Themistocles, his answer when asked 

to fiddle, ix. 299. 
to the ambassador, ix. 356. 
rogatus in convivio ut citharam 
pulsaret, ii. 121; iii. 120. 
Theologia inspirata partitur in his- 
toriam, parabolas, dogmata, 
ii. 188; vii. 287. 


partitiones ejus legitims quaré . 


_ omisse, iii. 175. 
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Theologia — continued. 
tres ejus appendices, 7. 
e legitimo usu rationis hu- 
mane in divinis, iii. 175- 
180. 
de gradibus unitatis in civi- 
tate Dei, iii. 180, 181. 
emanationes Scripturarum, 
iii. 182~184. 
philosophia ethnicis vice theo- 
logie, vii. 107. 
theologie et philosophis, id est 
fidei et sensus, conjugium 
damnatum, vii. 108. ° 
naturam corrupit, vii. 72. 
Naturalis, philosophia divina, ii. 
25 


Theology, sacred, vi. 394. 
threefold division of, viii. 408; 


x. 405. 

divisions of, why omitted, ix. 
345. 

no region of, uncultivated, ix. 
346. 

three appendices proposed, 20. 


of the use of human reason 
in divine matters, ix. 346- 
f“the d f 
of the degrees of unity in 
the kingdom of God) ix: 
352, 353. 
of the emanations of the 
Scriptures, ix. 353-355. 
a hindrance to the progress of 
natural philosophy, viii. 111.. 
philosophy Sreed from its dogmas, 
i. 122 


Natural, vi. 208; viii. 477-480. 
Theomachia vera, quid, iii. 22. 
Theomachy, the true, what, ix. 204. 
Theon's commentary on Euclid, ix. 

5. 

Theoriarum militia, vii. 43. 
Theory must help observation, ii. 35. 

of the heaven, x. 463-480. 
Theriaca medicina, ii. 332. 

when invented, id. 

Thermometer suggested, viii. 202, 
280; x. 208 212. 
experiment with, x. 225, 245. 
whemer invented by Bacon, i. 
381. 
Thirst should be avoided, x. 121. 
Thucydides de Cleone, ii. 440, 441. 
Tiberius, his dissimulation, ix. 272, 
73. 
reason of his retired habits, ix. 
278, 279. 
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Ticinum, in Italy, echo in church 
repeats twelve times, v. 57. 

Ticking and feathers, history of, pro- 
posed, viii. 379. 

Tickling, cause of, v. 41. 

causeth laughter, why, 1. 

Tides, ebb and flow of, curiosity con- 

cerning, roused in the 16th cen- 
tury, v. 235. 

early writers on, v. 235-243. 

derivative motion of, first sug- 

ested by Bacon, v. 243 

referred commonly to the moon, 
x. 319. 

theory of Apollonius of Tyana 
respecting, v- 117. 

the origin of, viii. 254-257. 

Galileo's theory of, viii. 299. 

motions of the sea, five in num- 

ber, x. 319, 320. 
is either a rising and falling of 
the water, or a motion of pro- 
gression, x. 322. 
is not a rising and falling, as of 
water in a cauldron, why, x. 
209, 322, 323. 
is a progressive motion of the 
ocean, X. 325. 
wells which sink and rise with, 
x. 323, 324. ‘ 
correspondences with the mo- 
tions of the moon, x. 326. 
ebb and flow every six 
hours, has no correspond- 
ence, x. 327. 
but is the same with the 
diurnal motion, 1 
which is not confined solely 
to the limits of the heav- 
ens, x. 328, 329. 
the great mass of waters has 
a regular motion from 
east to west, x. 331-336. 
proved by three illustra- 
tions, x. 331-334. 
six-hourly reciprocation of tides, 
how produced, x. 336-338. 
inquiries to be made as to the 
height of tides on different 
coasts, and their times, x. 338, 
339. Vide Fluxus, Mare. 
Tigellinus, Nero’s pander, ix. 276. 
Tigranes the Armenian, ix. 301. 

a Romanis victus, iii. 122. 
Timber, different kinds of, iv. 451. 
Time, the river of Time only brings 

down light things to us, vi. 42, 
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Time — continued. 
the author of authors, viii. 117. 
waiting on the shears of Atropos, 
viii. 428. 
flight of, not considered by men 
in their pursuit of fortune, ix. 
291. 
the successions of, known only 
to God, ix. 354. 
measures of, viii. 297. 
heat and time, similarity of the 
effects of, iv. 301. 
diversity of the effects of, iv. . 
302. Vide Tempus. 
Times, history of, vi. 191; viii. 424— 


Timoleon, de eo Plutarchus, ii. 460, 


1. 
Timotheus the Athenian, ix. 268. 
Atheniensis, iii. 88. 
Tithonus turned into a grasshopper, 
why, x. 155. 
in cicadam versus, cur, iii. 482. 
Title lawyers, vi. 43, 44. 
Toad found in the middle of a stone, 
iv. 414. 
frequents sage, iv. 458. 
a prognostic of pestilence, iv. 
467 


Toadstone, whether it will stop bleed- 
ing, v. 150. 

helps women in travail, i. 

Tobacco, a narcotic, x. 87. 
discharges lassitude, why, v. 23. 
relieves the spirits, v. 27, 129. 
not taken in root or seed, 2. 
absorbs moisture, v. 27. 
different growths of, v. 93. 
mode of melioration by culture, 


English, hath small credit, +. 
danger of use by woman with 
child, v. 153. 
narcoticum, iii. 414. 
Tobie Mathew, manuscript sent by 
Bacon to, vii. 39. 
Tolerantiz duz partes, ii. 342. 
Tones compared with figures, iv. 227. 
compnrred with colours and visi- 
ble order, iv. 229. See Sound. 
Tongue, an indicator of disease, iv. 
466. 
Tonitrua, iii. 241, 286. 
Topica ars rhetoris, ii. 388. 
vel generalis vel particularis, 15. 
exemplum topic particularis, 
ii. 389-394. 
inductiva de celestibus, vii. 298. 
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Topics in logic, general or particular, 
vi. 271; ix. 86, 87. 

example of, an inquiry concern- 

ing heavy and light, ix. 88— 


Tormentorum inventio, vii. 180, 134. 
cause expulsionis pile, v. 226, 
227. See Pulvis Pyrius.. 

Torpedo marina, stupifying power 

of, v. 159. 

Trade winds, the 

394. 
Traditio, sive ars traditiva, ii. 410. 
Vide Logica. 
lampadis, ii. 439. 

Tradition, division of, vi. 282, 283. 
organ of, vi. 283. 
method of, vi. 282, 283, 288. 
illustration of, vi. 283, 296. 
appendices to, vi. 303. 

Trajan, vi. 148. 
why called ‘‘ Parietaria’’ by 

on 
150 


‘cause of, ix. 392- 


stantine the Great, vi. 


Pliny the Younger’s character 

of, ix. 227. 

Trajanus, ii. 155, 156. 

Tranquillity of mind, ix. 206. 
pictetus’ degrees of, ix. 144, 
145. 

Transcendentals or essences, viii. 

75. 

Transcendentium, sive conditionum 
entium adventitiarum, inquisitio, 
philosophies prime pars, 1i. 257, 
258, 267. 

Transformatio corporum, inventione 

formarum possibilis, i. 346. 
axioma ejus duplicis est generis. 
aut rem deducit ex formis 
naturarum simplicium, 1. 
aut per concreta corpora In- 
ventione latentis proces- 
sus, li, 347, 348. 
Transformation of bodies, effected b 
knowledge of forms, viii. 170. 
rule for, of two kinds, viii. 171. 
from the forms of simple na- 
tures, 1b 
by the latent process, from 
compound bodies, viii. 
172-174. 
Transmission, wisdom of, ix. 121. 
of knowledge. See Logic. 
Transmutatio metallorum suspecta, 
iv. 40. 
argenti vivi in argentum sperab- 
llis, #6. 
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Transmutation of bodies distinguish- 
ed from assimilation, v. 80. 
of metals doubtful, x. 190. 
of quicksilver into silver may be 
hoped for, 76. See Metals. 
Transparency, of the heavens, x. 
37 


absolute equality produceth, vi. 


whiteness and blackness most 
incompatible with, vi. 55, 56. 
Transplantation of knowledge, ix. 
123, 124. 
Trebonianus, his Digest of the Ro- 
man Law, ili. 157; ix. 329, 338. 
Tree of knowledge, viii. 471. 
Trees in cold countries full of resin, 
vii. 177. 
mostly fruit once in two years, 
why, iv. 441. 
comparative ages of different 
kinds of, x. 23. 
age influenced by culture, x. 29, 
3 


age of bearing, iv. 443. 
found buried, explained by the 
swelling of the earth over 
them, x. 208. See Garden. 
Trepidation in astronomy, what, i. 
511. 


See 
See 


Trias principiorum, vii. 122. 
Paracelsus. 
Tribe, idols of the, viii. 76, 83. 
Idols. 
Tribgnianus, 12. 157. See Trebonia- 
nus. 
Tributis gravatum populum ad im- 
erandum non idoneum, iii. 124. 
Triginta Tyranni, ii. 113. 
Trinity College, Cambridge, cham- 
ber in, iv. 247. 
Tristitia vitam aliquando prolongat, 
iii. 425. 
Triumph, the Roman, a wise institu- 
tion, ix. 310. 
Triumphi gloria apud Romanos, iii. 
133, 184. 
Trochisk of vipers’ beads cures agues, 
v. 149 
Tropicos, venti intra, v. 257. ; 
Tropics, cause of extreme heat in, 
vii. 175. 
winds within, x. 330. See Brize. 
Trumpet-metal, composition of, vii. 
389. 
Truth and utility the same, viii. 157. 
effect of litigious arguments on, 
vi. 412. 
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Truth — continued. 
the two ways of discovering, viii. 


71. 
daughter of Time, not of Au- 
thority, viii. 117. 
Tumores in ventre, iv. 55. 
Tumours in the stomach, x. 204. 
Turbines, iii. 253. 
aspersione aceti compesci, ili. 


Tarcorum militia, iii. 130. 
causa belli Turcis semper adest, 


Turkey, bows used there, v. 9. 
drinks of, v. 10. 
- brewing should be introduced 
into, 2. 
Turks poisoned the water in war, v. 
126 


their bows, v. 9. 

their use of narcotics, v. 26, 27. 

their drinks, v. 10. 

custom of painting the eyes, v. 
tf 


of dyeing the hair, v. 28. 
of baths, v. 28, 29. 
of chamoletting of paper, v. 29. 
the profession of arms held in 
high honour by, ix. 307, 308. 
Turn-sick, v. 57. 
Tutors, negligence in the choice of, 
"vi. 109. 
Twilight, the cause of, x. 279. 
Tycho, vii. 295, 303, 313. 
Typhon caught by Pan ina net, viii. 
455 


Typhones, iii. 252. 
Typhoons, ix. 419. 
a Chinese word, iii. 252. 
Typical sense of Scripture often to 
be preferred to the literal, vi. 407. 
Typocosmy, vi. 296. 
mere sciolism, ix. 129, 130. 
Typographica historia conscribenda, 
ii. 68. 


Tyrannicide, arguments for and 
against, ix. 213. 

Tyrannum occidere num licitum, iii. 
33. 


U. 


Ulcers in the leg hard to cure, why, 
v. 52. 
harder in an Englishman than a 
Frenchman, td. 
Ulysses, judgment of, vi. 170. 
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Uncertainty of laws is of two kinds, 
ix. 314. 
Unchastity, antitheses 
against, ix. 464. 
Understanding subject to certain pre- 
dispositions to error, viii. 79- 


for and 


from its belief in the existence 
of order everywhere, viii. 79. 
biassed by received opinions, %. 
moved by novelty, viii. 80. 
unquiet and restless, viii. 81. 
moved by the affections, viii. 82. 
deceived by the senses, 2b. 
rone to abstractions, viii. 83. 
ivision of learning with refer- 
ence to the three parts of the, 
vi. 182. See Philosophy, Sci- 


U aun ' 
ndulation of winds irregular, ix. 
434, 435. 
Undulationes ventorum, iii. 268. 
Unguenta ad longevitatem condu- 
cere, iil. 434. 
quomodd usitata apud Greecos 
et Romanos, iii. 435. 
cur, hyeme, cur estate utenda, 


cautiones quatuor circa, #. 
vestes oleo imbute utende, iii. 
434, 437. 
Unguents, use of recommended, x. 
dangers of using, x. 108, 109. 
ood before bathing, x. 112. 
U or the head, x. 127. 
nguentum rans, receipt for, vii. 
434, 435. iii aa 
Union, the appetite of, in all bodies, 
iv. 300. 
strength of sciences consists in, 
vi. 123, 236. 
Unitas, omnia per scalam ad unita- 
tem ascendere, 1i. 292. 
Parmenidis doctrina, 4%. 
in civitate Dei, iii. 181. 
Unity, all things by scale ascend to, 
vi. 222; viii. 507. 
degrees of, in the kingdom of 
od, ix. 352, 353. 
Universe, inquiry concerning the 
structure of, viii. 485. 
Universities, various defects in, vi. 
174, et seq. 
too exclusively dedicated to pro- 
fessions, vi. 174. 
limitation of studies in, a defect, 
vi. 175. 
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Universities — continued. 

lecturers in, should be able men, 
vi. 176. 

necessity of performing scientific 
experiments in, vi. 177. 

defects in the management of, 
vi. 178. 

logic and rhetoric too early 
taught in, td. 

mutual intelligence between, 
desirable, vi. 179; viii. 404. 

public inquiry as to studies in, 
necessary, vi. 180. 

remedy of defects in, 20. 

incline wits to sophistry and af- 
fectation, vi. 76. 

course of studies too confined, vi. 
424. Vede Collegia. 

Urinatores subter aquam dolio aeris 

pleno usi ad respirationen, i. 
518; iv. 109; vii. 253. 

anhelitum retinere possunt, iii. 


473. 
Urine, iv. 186, 191. 
diabetic, proposed mode of meas- 
uring the amount of sugar tn, 
v. 406. 
Ursi duratio vite, iii. 355. 
Urticatio a Cardano commendata, 
iii. 457. 
Utilitas et veritas, ipsissims res, i. 


331. 
Utility, friendship with regard to, vi. 
383 


truth and utility the same, viii. 
157. 
Uxor et liberi, antitheta de eis, ii. 467. 


V. 


Vacuum, whether nature abhors, x. 

395, 426. - 

whether it exists in nature, viii. 
326. 

none in nature, x. 262. 

in ihe interstellar spaces, x. 421, 

doctrine of Democritus and Leu- 
cippus, x. 426, 427. 

an atom defined, that which is 
without a vacuum, x. 288. 

doctrine of Hero respecting, i. 

of Democritus, x. 290. 

a collective, maintained by Te- 
lesius and Democritus, x. 393. 

change in Bacon's opinwns re- 
specting, iv. 22. 
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Vacuum — continued. © 
notion rejected by Bacon, i. 96. 
in natura utrum detur, 1. 513. 
non est in natura, iv. 114. 
motus, ne detur vacuum, vii. 
256. 
doctrina de vacuo coacervato, v. 
nullo modo a calido et frigido 
pendet, v. 342. 
- coacervatum in spatiis interstel- 
laribus, vii. 302, 307. 
an detur, vii. 308. 
Leucippi et Democriti, vii. 308, 


atomi definitio, corpus quod vac- 
uo caret, v. 203. 
doctrina Heronis circa, v. 204. 
Democriti, v. 206. 
Vain-glory, antitheses 
against, ix. 165. 
Vain-love, Menander’s saying re- 
specting, vi. 344. 
Valentine Borgia, ix. 279. 
Valentinus, dreams of, vii. 314; x. 


for and 


somnia ejus, vii. 314. 
Valerius Maximus, quoted, iii. 320. 
Valerius Terminus, Of the Interpre- 
tation of Nature, vi. 25-76. 
preface, vi. 9-24. 
ate of, i. 146, 147; vi. 9, 18, 
23. 
meaning of the name, vi. 9, 10. 
the manuscript, vi. 16. 
design of the book, i. 177, 182. 
style, why obscure, i. 152. 
makes no mention of correct 
commonly received notions of 
simple natures, i. 87. 
no mention of forms in, i. 89. 


shows the practical side of Ba- 
con’s philosophy, i. 90, 91. 


Valetudo, antitheta de e&, ii. 466. 
Value of things, importance of right 
estimate of the, v1. 380. 
Vanitas, quid, ii. 126. 
Vanity, the ignominy of, has abated 
all greatness of mind, vi. 427. 
not an object of veneration, x. 


vanities in the studies of the 
learned, vi. 117-129. 
Vapor, experimenta de expansione 
vaporum, vii. 257-266. 
vapores qui cor fovent, iii. 453. 
Vapours, internal cooling, commend- 
ed, x. 125. 
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Variatio inquisitionis secundum cau- 
gas guarum gratia inquiritur, 
vii. 52. 


secundum subjecta, vii. 53. 
Variety in nature based on a few 
principles, viii. 117, 118. 
Vegetables, compared with metals 
and animals, viii. 343. 
their affinities for soils and cli- 
mates, 20. 
comparative longevity of, x. 22, 
23 


size has no relation to longevity 
of, x. 23. See (arden. 
Vegetarians, ix. 249, 250. 
Vegetatio plantarum, i. 468. 
Vegetation of plants, mode of study- 
ing, viii. 204. See Garden. 
Vela navium descripta, iii, 270-274. 
velorum dispositio, iii, 273, 
274. 
que plage pyxis nautice 
velis favorabiles, iii. 275. 
navium velocitas, iii. 275, 
276. 
tres impulsionis fontes, iii. 
276-278. 
velorum melior dispositio 
desiderata, iii. 296. 
molendinorum, iii. 278-280. 
rhede velis mots, iii. 281. 
Velleius, the Epicurean, his peremp- 
tory manner to be avoided, 
vi. 133. 
Epicureus, ii. 141, 
Vellus laneum, condensatio aque 
per, iv. 99. 
Velocitas motuum nondim bend 
mensurata, i, 466. 
sonorum, i. 482. 
lucis, i. 483. 
Venationis historia conscribenda, ii. 


Venice glass, the materials of, v. 43. 
Venti, historia ventorum conscriben- 
da, ii. 61. 
Historia Ventorun, iii. 215-298. 
officia eorum, ili. 215. 
creatio eorum, iii. 216. 
divisiones eorum, iii. 225. 
nomina eorum, ili. 217, 225, 
226. 
genera quatuor eorum, iii. 217. 
1. generales, iii. 217, 226- 
229. 
intra tropicos preecipué, iii. 
226 


e.g. Briza, iii. 226, 228. 


Venti — continued. 
an ex motu aquarum parti- 
cipet, iil. 228. 
an ex motu coli, «. 
2. stati, iii. 217, 229-232. 
cum locis permutuntur, 
iii. 229. 
causes currentium in 
mari, iii. 230. 
unde originem ducunt, 
iii. 281. 
tertia ab ortu solis hor& 
insurgunt, +. 
precipui nominantur, 
iii. 232. 
reditus ex conjectur& 
designatur, 35. 
3. assecle, iii. 217, 232- 
236. 


cur ita vocati, iii. 232. 
mundi, 1. 
hiemis, iii. 288. 
regionum extra tropi- 
cos, 2b. ° 
mane et Vesperi, 1. 
horarum_pomeridiana- 
rum, 16. 
noctis, iii. 234. 
maris, 1. 
4. liberi, iii. 217, 226, 233. 
qualitates et potestates vento- 
rum, iii. 236-243. 
precipus differenti cardi- 
nalium, iii. 2836-241. 
tribus temporibus segetibus 
nocent, iii. 240. 
quandd medicinales, 4. 
cardinales non tam procel- 
losi quam mediani, iii. 
241. 
tonitrua quandd generant, 


quinque modis naturas suas 
nanciscuntur, 3% 
omnibus potestas desiccan- 
di, iii. 242. 
Martiis magis quam e&s- 
tivis, 20. 
omnes purgant aerem, 2. 
potentiw ventorum, iii. 243. 
origines locales ventorum, iii. 
218, 244-249. 
tres sunt, iii. 244. 
difficillima inquisitio, id. 
aut expirant e terra, iii. 244- 


aut dejiciuntur ex sublimi, 
iii. 248, 249. 
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Venti — contintled. 
aut conflantur in corpore 
acris, iii. 249, 250. 


accidentales generationes vento- 


rum, iii. 218, 261, 252. 


253-260. 
incerte veterum narrationes, 
iii. 253. 
celestium motus, iii. 254. 
tempora lune, iii. 255. 


calor et frigus, iii. 256, 257. 


vapores, iii. 258. 

solutio nivium, 2. 

moles glaciales, 2. 

incensio erice, iii. 259. 
sedantur venti quinque mo- 


dis, 7. 
limites ventorum, iii. 220, 259- 
262. 


altitudo, iii. 261. 
latitudo, 76. 
duratio, iii. 262. 
successiones ventorum, iii. 221, 
262, 263. 
rotationes secundum motum 
solis, iii. 262. 
impulsus pluvie, iii. 263. 
an series ventorum sit, 1. 
motus ventorum, iii. 221-223, 


264-281. 
an venti locum mutant, iii. 
264. 


prima impulsio et motus ex- 
citatio, 2b. 
directio et verticitas, iii. 265. 
fomites ventorum, lii. 265, 
266. 
longitudo et itinerarium, iii. 
267. 
undulatio ventorum, iii. 268. 
motus conflictus, iii. 268, 
269. 
in velis navium, iii. 223, 
270-278. 
velorum et apparatis 
navium  descriptio, 
iii. 270-274. 
velorum dispositio, iii. 
273, 274. 


Venti — continued. 


que plage pyxis nau- 
tice favorabiles, iii. 
275. 
navium velocitas, iii. 
275, 276. 
tres impulsionis fontes, 
ili. 276. 
ex quanto venti qui 
excipitur, 20. 
ex modo percussio- 
nis veli per ven- 
tum, iii. 277. 
ex loco ubi fit per- 
cussio, iii. 277, 
278. 
motus molendinorum, iii. 
278-281. 
rhedz moventes ad ven- 
tum, iii. 280. 
vis et potestas ventorum, iii. 
223. 
contra currentes, 10. 
circa plantas et insecta, i. 
circa purgationem et infec- 
tionem aeris, 16. 
circa delationem specierum 
spiritalium, 4. 
prognostica ventorum, ili. 223, 
224, 281-291. 
divinatio naturalis prout 
subjectum se habet, 
iii. 281. 
ex facie solis, iii. 282, 
283. 
ex lund, iii. 283, 284. 
ex stellis, iii. 285. 
ex tonitruis et fulguris, 
iii. 285, 286. 
ex Castore et Polluce, 
iii. 286. 
ex nubibus, iii. 287, 288. 
ex flamma, iii. 288. 
ex murmure in aere, 2. 
ex bullis aquarum, iii. 
289. ; 
ex pulmone marino, #. 
ex animalibus, 1. 
ex campanarum sonitu, 
iii. 290. 
ex plantis, 2. 
imitamenta ventorum, iii. 224, 
291, 292. 
folles et flabella, iii. 291. 
flatus in animalibus, ili. 292. 
‘in distillatione, 1. 
in pulvere pyrio, 7. 
in argento vivo, 36. 
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Venti — continued. 
motus eorum cum motibus aqua- 
rum comparati, iii, 293; vii. 
250. 
canones mobiles de ventis, iii. 
294-296. 
charta desideratorum circa ven- 
tos, iii. 296-298. 
velorum melior dispositio, 
iii. 296. 
ventos prenoscere, 10. 
ex ventis alia prnoscere, 
iii. 297. 
Vventos excitare et sedare, 


ludicra per motum vento- 
rum efficere, iii. 298. See 
Winds. 

Ventilation, artificial, at Gaza, v. 48. 
in Italy and Spain, id. 
of houses, how most effectual, 

ix. 417, 418. 

Ventose medicorum, i. $19, 520; iv. 
63, 87; v. 217; vii. 265. See Cup- 
ping-glasses. 

Ventriculi os curandum, ne sit relax- 
atum nimis, iii. 430. 

Ventriloquism, iv. 282. 

Venus, effects of excess of, iv. 468. 
nature of the pleasure of, iv. 

469. 

seasons of, iv. 470. 

danger of abstinence, 20. 

history of, as a species of touch, 
viii. 378. 

Veneris ut speciei tactus historia 
conscribenda, ii. 66. See Cop- 
ulation. 

Venus the planet, changes of, re- 

corded, x. 440, 456. 

wanderings of, x. 472. 

sometimes above, sometimes be- 
low the sun, x. 431. 

phenomena of, recorded by Patri- 
cius, vii. 278, 279. 

stellze mutationes, vii. 322. 

aliquando super solem aliquandd 
subter locata, vii. 313. 

mutata magnitudine et colore, 
vii. 339, 353. 

Verba, cogitationum tessere, ii. 410. 
vestigia rationis, ii. 415. 
mensura verborum poesim pep- 

erit, ii. 418, 419. 

legis, antitheta de eis, ii. 489. 

verborum natura vaga detrimen- 
tum scientia, vii. 112. 

Verecundi dit vivunt, iii. 426. 
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Veritas et utilitas ipsissimee res, {. 
31. 

veritatis inveniends duse vis, i. 
245. 


veritas essendi et cognoscendi 
eadem, ii. 131. 
bonitatem et veritatem distingui, 
sieut sigillum et impressionem, 
ii. 168. 
Vermiculatse questiones, ii. 128. 
Versatilitas ingenii quomodo colen- 
da, iii. 108. 
Versatility of mind necessary for 
success in life, vi. 375, 876; ix. 
7 


Verticitas omnium corporum versus 
Austrum et Boream, v. 263. 
ventorum, iii. 265. 
Verticity of all things towards north 
and south, x. 335. 
Vesica, experimentum vesicews de ex- 
pansione vaporum, iv. 49, 50; 
vii. 258. 
de contractione aeris nitro sub- 
mersi, iv. 106. 
Vespasian, his love of the memories 
of his youth, x. 102. 
Vessels, shape and arrangement of, 
viii. 341. 
Via utrim et via quatents, vii. 220. 
Vibuleni_oratio ad milites, ii. 496, 


mutiny raised by him, ix. 188, 
189. 


Vice, men abandoned to, less dan- 
gerous than the half corrupt, vi. 
189. 

Viminaria historia conscribenda, ii. 


Vinaria historia conscribenda, ii. 67. 
Vindemiatio prima, sive interpreta- 
tio inchoata, i. 83, 390. 
Vindicta, antitheta de, ii. 485. 
Vine, allegory of its invention by 
Bacchus, viii. 466. 
French mode of training better 
than the Italian, iv. 566. 
will grow towards the prop, iv. 
374. 
some anciently of vast size, iv. 
437. 
in some places suffered to trail 
on the ground, iv. 438. 
modes of grafting, used by the 
ancients, ve . tent 
wild, produce p 
bourhe, iv. 308. 
enmity to colewe 
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Vineam et brassicam inter, esse an- 
tipathiam, i. 533. 
Vinegar, the making of, a kind of 
putrefaction, v. 114. 
vapour of, used in rheums, v. 
29 


in fainting fits, 2. 
poured out, said by Pliny to 
stop whir:winds, ix. 427. 

Vintage first, or commencement of 
interpretation, viii. 210, 217. 

Vinum scientie, i. 330. 

Violarum infusio, i. 486. 

Violets, to make infusion of, iv. 167, 
169; viii. 300. 

’ Virgil, his mistake in separating 
policy and government from 
the arts and sciences, vi. 98. 

the best Roman poet, vi. 105. 

Georgics of, ix. 193, 194. 

, Virgilius , De Romano Imperio, ii. 

versus ejus, “Tu regere impe- 

rio,”’ &e., reprehensi, ii. 108. 

Virginals, iv. 246, 276. 
Virtue, whether its own reward, ix. 
9. 

glory and honour its spurs, 1. 

istinction between duty and, 
vi. 323. 
knowledge of evil necessary for 
the defence of, vi. 327. 
best means of attaining, vi. 342. 
men of accomplished manners 
seldom aspire to higher, vi. 
349, 350. 
most rewarded in itself, vi. 885, 
386. 
made by Epicurus the handmaid 
of Pleasure, ix. 199. 
cardinal and universal virtues, 
in nature, x. 413. 

Virtutes cardinales et catholice in 
natura, vii. 294. 

Vis et potestas ventorum, iii. 223. 

Viscous and fibrous bodies, distinc- 
tion between, v. 85, 86. 

Visibilis natura, i. 436. 

Visibles and audibles, iv. 280; v. 

33. 
consents of, iv. 288-290. 

both spread in an orb, iv. 
288. 

are carried a great way, 2b. 

lessen in proportion to dis- 
tance, 1. 

pervade the whole medium, 
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Visibles and audibles — continued. 

of sudden generation and 
termination, 2. 

carry exquisite minute dif- 
ferences, 10. 

do not affect their mediums 
with any physical change 
or motion, t 

stronger species drowneth 
the lesser, iv. 289. 

excess destroyeth the sense, 


both reverberate, 1. 
neither hinders the other, 


affect the sense with pleas- 
ure and dislike, 1. 
work diversely according to 
the medium, i. 
air the best medium, 1. 
intension of the sense helps 
much, iv. 290. 
in excess, effect of, tb. 
Dissents of, iv. 290-294. 
audibles seem to participate 
more with local motion, 
visibles to be emissions 
of beams from the object 
seen, iv. 290. 
visibles are less manifestly 
carried through the air 
than audibles, tb. 
move in right lines, audibles 
in arcuate, iv. 291. 
are seen further than sounds 
are carried, 3. 
require a space between the 
object and the eye, not 
so audibles, 2b. 
are swiftlier carried to the 
sense, iv. 292. 
the species of audibles hang 
longer in the air, 2d. 
in visibles are found no ob- 
jects so odious to the sense 
as in audibles, %. 
strong contrast of light con- 
founds the sense, of sounds 
aliter, iv. 293. 
Visits et visibilium historia conscri- 
benda, ii. 66. 
Vita, longeevitas an lucrum sit, iii. 
331. 
de e& morte, que fit per atro- 
phiam senilem, inquirendum, 
lii. 332. 
de viti falsa medicorum philoeo- 
phia, #3. 
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Vita — continued. 
vere mortis naturalis causa, iii. 
33. ; 
duplex inquisitio, 
de consumptione corporis 
humani, 
de ejusdem reparatione, iii. 
334 


articuli inquisitionis de vita et 
morte, iil. 335-338. 
antitheta de vita, ii. 471. 
officia vitse esse vita ipsa potiora, 
iii. 407. 
vitse et mortis historia conscri- 
benda, ii. 66. 
Historia Vitz et Mortis, iii. 331- 
502. 
non eadem semper, que ad vi- 
tam sanam, ad vitam longam 
conferre, iii. 409. 
operationes decem ad vitsx pro- 
longationem, iii. 410. de 
Longeevitas. 
Vitalitas animalium, iii. 477. 
Vitality, instances of, x. 151, 152. 
Vitis, de inventione ejus fabula, ii. 
247. 
Vitri historia conscribenda, ii. 68. 
Vitriol partakes of the nature of 
both plants and metals, iv. 
430. 
sprouts like a tree, x. 207. 
Vitriolum arborescens, iv. 57. 


Vitrum calendare, i. 380, 381, 395, 


406; iv. 64, 97. 
experimentum cum duobus vi- 
tris, iv. 77. 
Vivi sepulti, iii. 478. 
Vivificatio, sive generatio, quid, iii. 
85. 
Vivification, what, x. 158. 
Volatio avium, vii. 249. 
Voluntary motion, how originated, 
x. 206. 
Voluntas humana, ab Ethica tracta- 
ta, iii. 7. 
a recta ratione gubernata, 2. 
a bono apparenti seducta, 1. 
stimuli ejus, affectus, 20. 
ministri ejus, organa et motus 
voluntarii, 16. See Will. 
Voluptuariz artes divise, ii. 343. 
Vox humana, varietas ejus, ii. 324. 
Vulcan, iv. 179. 
a second nature, viii. 480. 
Vulpis animal brevioris vite, iii. 
355. 


W. 
Waggons, proposed history of, viii. 


War, sinews of, vi. 381. 
method and prudence in mak- 
ing, viii. 458. 
undertaken for a just revenge, 
almost always successful, viii. 


a just war is like healthful ex- 
ercise, ix. 308. 
civil war like a fever, 26. 
military rewards in former days, 
ix. 309. ‘ 
what are just causes of, ix. 307. 
the art of, history of, proposed, 
viii. 380. 
Warts, how to remove, v. 160. 
Waste, the principle of, x. 455. 
commonly takes place, where 
there are the means of supply, 
x. 436. 
of a body, caused by two depre- 
dations, ix. 41. 
- of the native spirit, #. 
of the surrounding air, #. 
Water, tranemutation of air into, iv. 
172, 178, 206-210, 214, 215. 
congealing of into crystal, iv. 
experiment proposed, iv. 336. 
indurated by burial, iv. 207. 
experiment in condensing with 
a leaden globe, viii. 295, 333; 
x. 258. 
if slightly warm, is more easily 
frozen, viii. 337. 
incompressibility of, i. 480. 

a conductor of sounds, v. 56. 
asserted by Thales to be the 
principle of things, x. 355. 
importance of in the Universe, 

x. 356. 
rise of into an inverted vessel 
containing a candle, explain- 
ed, v. 110. 
of satadise to prolong life, v. 
0 


tests of good, iv. 348-350. 
taste, iv. 348. 
light weight, td. 
fast evaporation in boiling, 


keeping long sweet, id. 
the strength of drinks made 
with it, w. 
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Water —- continued. 
bearing soap, iv. 349. 
locality of the springs, 1. 
soil of the bed of the stream, 
iv. 350. 
Waterspouts, nature of, viii. 252. 
Wax, proposed history of, ii. 68. 
Wealth, necessary to the advance- 
ment of fortune, vi. 381. 
Weather, cycle of, in how many 
years, iii. 263. 
frosty, music sounds better in, 
iv. 279. 
moist, sound carried furthest in, 
iv. 273. 
state of, to be observed at time 
of administering purges, iv. 
201. 
how zn may be predicted, viii. 


Week, origin of the division, viii. 

9. 

Weight and gravity, viii. 251, 252, 
260. 


doctrine of Bacon respecting, 
iv. 9-25; x. 179-181. 

in air and in water, experiments 
concerning, vii. 411-415. 

of iron dissolved in aquafortis, v. 
54. See Specific Gravity, Pon- 


dus. 
Wells which rise and sink with the 
tides, how to be explained, x. 
823, 324. 
in Dalmatia and Cyrene, into 
which if a stone be thrown, a 
storm rises, ix. 413. 
West wind, in Europe moist and ge- 
nial, why, ix. 893; x. 330. 
whether opposed to the motion 
of the heavens, ix. 394. 
why warm in England and cold 
in Newfoundland, ix. 398, 399. 
attendant of the afternoon, ix. 
the wind of the golden age, ix. 
402. 6 “8% 


a rainy wind, why, ix. 403. 
allied to the south wind, #%. 
friendly to plants, ix. 406. 
damp, mild and genial, 2. 
more violent than east, t. 
a variable wind, 20. 
sounds travel farther in, 1b. Vide 
Zephyrus. 
Wet feet, iv. 218. 
Wheat, advantage of steeping the 
seed, iv. 355. 
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Wheat — continued. 
in water will not germinate, iv. 
359. 
set instead of sowed, iv. 368. 
Wheels d6fthe mind to be made con- ~ 
centric and voluble with the wheel 
of Fortune, ix. 288. 
Whelps applied to the stomach are 
astringent, vii. 429. 
Whispering, no musical tone in, why, 
iv. 262. 

White a penurious colour, iv. 216. 

white powder to discharge a 
piece without noise impossible, 
lv. 235. 

Whiteness, the form of, viii. 506. 
the nature of, viii. 221, 222. 
taken as an example of freeing 

the direction, vi. 54-57. 

Wickedness most punished in itself, 

vi. 386. 
Wicks of several materials, experi- 
ments with, iv. 339, 340. 
Wife and children, antitheses for and 
against having, ix. 158. 
Wildfires unquenchable, 
made of bitumen, v. 51. 
Will, the, governed by right reason, 
seduced by apparent good, ix. 
191. 
doctrine concerning, ix. 60. 
Wincopipe the pimpernel, v. 72. 
Windmill, explanation of the motion 
of, ix. 446, 447. 
Bacon's theory of, iii. 198. 
Bacon's experiments relating to, 
not clever, vi. 438. 

Window of Momus, ix. 271. 

Winds, history of the, ix. 381-466. 
powers, uses, and agencies of, ix. 
not primary creatures, 7. 
articles of inquiry concerning, 

ix. 382-390. 
names of, ix. 382, 390, 391. 
four classes of, viz. general, 
periodical, 
attendant, 
free, ix. 382. 
free winds, ix. 383, 391, 398. 
general winds, ix. 382, 392-394. 
principally occur in the trop- 
ics, ix. 392. 
e.g. the Brize, ix. 392, 393. 
whether influenced by the 
tides, ix. 393. 
whether by the motion of 
the heavens, ix. 394. 


because 
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Winds — continued. 


periodical winds, ix. 882, 895- 
397. 

change with the place, ix. 
395 


their effects on currents, 1d. 

their origin, ix. 395, 396. 

rise the third hour after sun- 
rise, ix. 396. 

the principal named, ix. 
397 


all predictions of them are 
but conjectures, 1. 
attendant winds, ix. 882, 397- 


meaning of the name, ix. 
397 


of the world, ix. 398. 
of the winter season, 1. 
of the extra-tropical re- 
gions, ib. 
of the morning and even- 
ing, 1. 
of the afternoon, ix. 899. 
of the night, 25. 
of the sea and its coasts, ix. 
399, 400. 
want of care in the observa- 
tion of, ix. 398. 
qualities and powers of, ix. 883, 
400-409 


radical differences, ix. 402. 

north and south winds more 
frequent than east and 
west, why, ix. 403. 

winds injurious to corn at 
three seasons, ix. 405. 

all winds have a power of 
drying, ix. 407. 

different effects of, on men’s 
bodies, iv. 343. 

March winds most drying, 
ix. 408. 

which favourable to plants, 
iv. 452. 

all winds clear the air, ix. 
408 


south winds without rain 
produce fever, why, v.53, 


derive their power and ori- 
gin from the sun, ix. 
408. 

south and west, the warm- 
est, why, vil. 180, 

strong winds are like inun- 
dations of air, ix. 408. 

power of, ix. 408, 409. 
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Winds — continued. 


local origins of, are three, ix. 
difficulty of the inquiry, ix. 
409 y quiry, 


of winds which spring from 
the earth, ix. 410-413. 
of winds froin above, ix. 414, 
415. ai 
generated in two ways 
erix, 410 7 
phenomena which pre- 
cede, ix. 414, 415. 
of winds generated in the 
lower air, ix. 418, 


thelr origin explained, 
t 


accidental generations of, ix. 
384, 417, 418. 
by compression, as in val- 
leys and in streets, ix. 
417. 
in ventilation, ix. 417, 418. 
after storms, ix. 418. 
by repercussion from hills 
and headlands, 76. 
extraordinary and sudden, ix. 
884, 419, 420. 
storms, typhoons, whirl- 
winds, ix. 419. 
‘ the Sirocco, ix. 420. 
by what things excited and ap- 
peared, ix. 384, 385, 4 
27. 


confused account given by 
the ancients, ix. 420. 

the motions of the heaven! 
bodies, ix. 384, 421, 422. 

heat and cold, ix. 422-425. 

vapours and exhalations, ix. 

24, 425. 

melting of snows, ix. 425. 

icebergs, 16. 

heather-burning, 1. 

five causes by which winds 
are calmed, ix. 426. 

limits of, ix. 386, 427-429. 

height of, ix. 427. 

latitude of, ix. 428. 

duration of, ix. 428, 420. 

succession of, ix. 386, 429, 430. 

when the wind shifts accord- 
ing to the motion of the 
sun, ix. 429. 

how influenced by rain, i. 

how it influences the weath- 
er, 1b. 


PHILOSOPHICAL WORKS. 


Winds — continued. 
whether there is a cycle of 
winds, ix. 430. 
motions. of, ix. 387, 388, 430- 
6 


first impulse of, ix. 430, 
431. 


direction and verticity of, 
ix. 431, 482. 
nurseries of, ix. 432, 433. 
longitude of, ix. 434. 
comparative rapidity of, in 
bringing up storms, 2. 
undulations of, ix. 484, 435. 
concurrent contrary mo- 
tions, ix. 435, 436. 
in the sails of a ship, ix. 486- 
sails and rigging of a 
ship described, ix. 
436-440 


the setting of the sails, 
ix. 439, 440. 

from what points of the 
compass winds are 
available, ix. 441, 
442 


speed. of sailing vessels, 
ix. 442 


three fountains of im- 
pulse, ix. 446-445. 

1. quantity of wind, ix. 
443 


2. manner in which the 
sails catch the wind, 
ix. 444. 

3. point of percussion, 


ix. 445. 
in the windmill, ix. 445-447. 
whether vehicles can be im- 

pelled by, ix. 447, 448. 
powers of, ix. 389. 
prognostics of, ix. 389, 448-458. 
natural divination depends 
on the nature of the sub- 
ject, ix. 448. 

from the appearance of the 
sun, ix. 448-450. 
mS the moon, ix. 450- 


from the stars, ix. 452, 453. 

from thunder and lightning, 
ix. 453. 

from the lights Castor and 
Pollux, 7. 

from the clouds, ix. 454, 
455 


from flame, ix.~455. 
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Winds — continued. 
from murmuring sounds, ix. 
455, 456. 
from eddies in the air and 
surface of the sea, ix. 
456. 
from glittering foam, id. 
from the conduct of animals, 
ix. 456, 457. 
from the sound of bells, 2. 
from plants, ix. 458. 
imitations of, ix. 389, 390, 458- 


bellows and fans, ix. 459. 
flatulency in bodies of ani- 
mals, 1. 
in distillation, tb. 
explosive power of gun- 
powder, ix. 459, 460. 
of some metals, ix. 460. 
sounds of, iv. 262. 
inheritance of the, ix. 244. 
proposed history of, viii. 373. 
recapitulation of rules relating 
to the winds, ix. 460-464. See 
North, South, East, and West 
Winds, Venti. 
Wine, doctrines of Scripture com- 
ared to, vi. 408. 
nowledge, viii. 155, 156. 
its mixture with water, ix. 75. 
Greek, prepared with sulphur 
and alun, v. 51. 
for the spirits, receipt for, vii. 
424. 
against melancholy, a receipt 


r, 10. 
history of, proposed, viii. 379. 
Wisdom of transmission, ix. 121. 
superior to eloquence, ix. 130. 
two kinds of, ix. 262. 
Witchcraft defined, vi. 411. 
the height of idolatry, #6. 
not to be excluded from history, 
viii. 412. 
may be by the operation of evil 
spirits, v. 143. See Maleficiat- 


ing. 

Witches, their confessions to be mis- 

trusted, being the effect of im- 
agination, v. 121. 

often preferred to physicians, vi. 


ointments, v. 152. 
Witnesses against arguments, antith- 
eses for and against, ix. 181. 
Wits, want of combination of, hith- 
erto, vi. 39, 47. 
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Wits — continued. 
impediments to, in every form 
of society, vi. 76. 
the greatest, whether found in 
hot or cold climates, ix. 142. 
Wolf, his guts a charm against colic, 
5 


v. 151. 
his head will scare away vermin, 
v. 152. 
tradition respecting, v. 129. 
Wonder is nothing else but contem- 
lation broken off and losing 
itself, vi. 29. 
the child of Rarity, viii. 241. 
Wood shining in the dark, iv. 226- 
228, 448. 
infusions: of divers woods com- 
mended to give firmness to 
the blood, x. 113, 114. 
Woodbines, iv. 169. 
Woodseare, iv. 387. 
Wool, condensation of moisture by, 
xX. 247, 248. 
salamander's, v. 47. 
Words, their influence in misleading 
the understanding, vi. 279; 


viii. 87, 88. 

definition’ of, necessary, Vi. 
279. 

images of cogitation, vi. 283; 
ix. 108. 


how far to be trusted, vi. 364, 
365. 


the footsteps of reason, ix. 112. 
why Greeks used compounds, 
omans not, ix. 113. 
peculiarities of Hebrew, 8. 
accidents of, 7. 
measure of, produced poesy, ix. 
114. 

Works of power and wisdom, dif- 
ference between, displayed in the 
creation, vi. 136. 

World, whether the image of God, 

viii. 478. 
man the image of, 15. 

Worship, the external body of relig- 
ion, vi. 408. 

Wounds healed by applying raw 

hide, iv. “60. ab Ie 

swellings reduce applyin 
cold Setallic bodies, v.88. 6 

made with brass, heal more 
easily than those with iron, 
why, v. 53. . 

how to cure, by anointing the 
weapon which made them, v 
161. 
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Wrath, a soft answer turneth away, 
ix. 239. 
Writing, two parts of, vi. 280. 
by. the ordinary alphabet, 
ix. 115. 
- by cipher, j ix. 115-120. 
characters of, vi. 280. 
order of entry, vi. 281... 
the chief of the aids to memory, 
ix.-103. 


X. 


Xenophon, his eminence as a a general 

and scholar, vi. 99: 

his answer to Falinus, #. 165; 
vi. 161, 162. 

his conduct of the retreat of the 
Ten Thousand, vi. 162. 

his observation ’ regarding the 
affections, vi. 344. 

commends the Persian children's 
nurture, iv. 330. 

imperator, literatus, ii. 107. 

ad Falinum, ii. 164, 165. 

militaris virtutis et literariss ex- 
emplum, ii. 164.° 


Y. 
Yawning excited by imitation, iv. 


danger of picking the ear dur- 
ing, iv. 464. 
Yeomen of England, ix. 303. 
Young men, policy an unfit study 
for, vi. 240. 
Youth, education of, not derogatory, 
vi. 109. 
importance of culture. of the 
mind in, vi. 306. 
renewal of, x. 265. 
antitheses for and against, ix. 
57. 
and age, differences between, x. 
152-155. 
in body, x. 153. 
in mind, x. 154. 
of the world, i. 164; ii. 136. 


Z. 


Zeno, his controversies with the Epi- 
cureans concerning the nature of 
good, vi. 315. 


PHILOSOPHICAL WORKS. 627 


Zephyrus in Europi humectans et Zodiac, pole of it and of the world 
almus, cur, iii. 227; v. 257. the same, viii. 487. 
cum , motu cel concertat, iii. Zoroaster his Persian Magic, ii. 
22: 


256. 
qualitates ei i peculiares, i iii. 2386- Zwinger, his Theatrum Vite Huma- 
241. See West Wind. ne quoted, iii. 321. 
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III. Frontispiece After] Holbein, ”, 
206 146. . 


IV. 


IX. 


. installantur 


read 
- Insert (See p. 270.). 


. instillantur. 


7. . accidente - accedente. 

9. . vident . vident, (inserting comma). 

9..e... . est. 

11. . Etesius . . Eresius 

18. .ex . . et. 

26. . calore - colore. 

5. . nec . et. (Nec in original. But com- 
pare vol. vii. p. 240, 1. $1.) 

1. . ignes - ignis 

25. . is the . is in 1 the {and dele note). 

ll. . Leucadians 

7. . her Dele note. 

16. . adu, reditu ; adu; reditu, 

last gra er “ principio,” * Dele comma. 


n. 2 . Dele all the English words. 


14. . Transfer 3 to the end 
n.2, . I cannot, etc. 


25. . adolescentulus 
27. . ridiculus 


of the paragr: 
Watch cannot chuse 


But ‘weep to have that which it fears to lose. - 
. (Note.) Cicero de Clar. Orator. 196. 
- (Note.) See Erasm. Apophth. Lib. 


vii. p. 599, ed. 1556. 


3. .affectis . .. . . effectis. 
18. . contiguatio . contignatio. 
last . gem. opale - gem opale. 


n.3. . Dele borne. 

21. . justice, in general 
comparison. 

16,17 wide it . 


justice in general, by comparison. 


wide of it. 


hy 











